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Photo-Electric Multipliers 
27M1 and 27M2 


for light operated relays, film scanning, facsimile transmission, and many 
Research and Laboratory investigations involving low light levels. 


Now available for prompt delivery 


\ 

27M1 The 27M1 is a nine stage high vacuum photo cell 
with high response in the visible region. When operated at 100 
volts per stage it is capable of multiplying very small currents 
produced under weak illumination by an average value of one 
million times. Under normal operating conditions the resultant 
output current is a linear function of the exciting illumination. 
The frequency response js flat up to the frequencies at which 
transit time of electrons within the valve becoines a limiting 
factor. 

Because of its great sensitivity, low noise level, low dark 
current and freedom from distortion the 27MI may be used 
for light operated relays, film scanning, facsimile transmission 
and in scientific research involving low light levels. In many 
applications its small size is an advantage. List Price: £15. 


97M? The 27M2 is a nine stage high-vacuum photo-cell 
similar to the 27M1 except that it has wider tolerances on the 
anode dark current necessitating a lower anode supply voltage 
with a resultant reduction in the current amplification to 
approximately one quarter of that obtainable from the 27M1. 
It is capable of multiplying very small currents produced under 
weak illumination by an average value of 250,000 times when 
operated at 80 volts per stage. 

The 27M2 is suitable for the same applications as the 27M1 
wherever the reduced magnification is acceptable. List Price: £6. 


The secondary cathodes, or 
dynodes, of these multipliers 
are arranged in cylindrical 
1 formation so that they are 
exceptionally compact. 


Incident 
Light 


TYPICAL OPERATION 


Voltage between anode and secondary 

cathode K10- - - - - - . - 50 volts 
Voltage difference per stage - - - ~-100 volts 
Maximum anode dark current (with 100 
volts between anode and cathode K10) - 
Luminous sensitivity (taken on the basis of 
a lamp colour temperature of 2700°K and 
a light area of 5 mm x 20 mm) - 20A/lumen 
Current amplification (ratio of anode 
sensitivity/cathode sensitivity) - - - - 


0.25pA 


10° 


TYPIGAL OPERATION 


Voltage between anode and secondary 
cathode K10- - - - - - - - 
Voltage difference per stage - - - 
Maximum dark current (with 80 
volts anode and secondary 
cathode K10) - : - - - - - 
Luminous sensitivity (taken on the basis of 
a lamp colour temperature of 2700°K and 
alight areaof5mmx20mm) -- ~- 2.5A/lumen 
Current amplification anode 
sensitivity cathode sensitivity) - - 


50 volts 
80 volts 
anode 
between 
0.25pA 


(ratio of 
0.25 x 10° 


Either the 27M1 or the 27M2 may be used as a plug-in replacement for the American type 931A. 
A special stabilised power unit providing a highly stable H.T. supply for photo-multipliers is available. 


Full details on request. 


EDISWAN 


MAZDA 


RADIO DIVISION 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
Member of the A.E.1. Group of Companies 


155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London 
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e Proprietors and Manufacturers 


WINDER HOUSE DOUGLAS STREET . LONDON 5.W,) 


| THE AUTOMATIC COIL WINDER & Masraseas } UIPMENT CO. LTD. 
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ADVANCE COMPONENTS LTD. MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Tel: LARkswood 436678 


THE 


ADVANCE 


The Advance type H1 Audio 
Signal Generator completely covers the 
unusually wide range of 15 c/s to 50,000 c/s. T YW p & a i 
It is characterised by its extremely low 
distortion and level output over the £25 (List Price in U.K) 
entire range ; provides both sine 
and square wave output. 4 robust, 
reliable and accurate instrument for 
the discriminating service engineer 
@ Accuracy +t 1°, + le/s. @ Distortion less 


than 1%, at 1,000 c/s. @ Output from 


200 microvolts to 20 volts with accuracy of 


+ 2db. @ Weight 14 lb. @ Size 13\" x 10" x 8" A j 


Full technical details 


available in Folder W/16. audio generator 


ADVANCE COMPONENTS LTD. MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Tel: LARkswood 4366/7/8 
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he Valves for V.H.F. 


Low drive power 

High efficiency 

Small size 

Hard glass bulb 

Low-inductance anode lead 
Zirconium coated carbon anode 
Double helical filament—low hum 


S 


<IN 


NS 


Anode/filament capacitance screen 
Low-loss powdered glass base 
Giant five-pin BSF base 


‘ 
' 
i 


TY2-125 | TY3-250 | QY3-125 | QY4-250 


Ten features to bear in mind—plus the assurance that The tetrodes QY3-125 (CV2130) and QY4-250 
these valves are already being widely employed with (CV2131)— included in the Services Preferred Types 
marked success in both comaunications and industry. List—are characterized by high power gain and high 
Phe triodes TY 2-125 (CV 1924) and TY3-250 are recom- efficiencies at V.H.F. 

mended for grounded-grid R.F. amplifiers in communi- 
cations equipment and as oscillators in compact R.F. 
heaters. 


Detailed information on the above range and other 
V.H.F. valves made by Mullard may be readily ob- 
tained from the address below. 


MAXIMUM OPERATING CONDITIONS (CLASS C TELEGRAPHY) at 50 Me's Max 
ae ie a frequency 
Type of Va Vgi la ig! vin(pk) Pioad | 
Valve Service (V) (Vv) (mA) | (mA) (Vv) (W) (Me/s) 


TY2—125 (CV1924) ampl. 200 205 40 200 


ampl 250 365 69 150 


(CV21 30) ampl 150 167 6.5 200 


QY4—250 (CV2i 31) ampl 225 312 


(Mullard) 


MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 
MYT 167 


120 


—_ 
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& 
A 1) Ol] tstan (lj if] (y Justly acclaimed as Britain’s finest 
) = post-war communication receiver 
: the BRT 400 D is in widespread use 
) 1 > @ va by Military, Post and Telegraph and 
Ot at ( ] ad pul PONt ) Broadcasting authorities throughout 


the world. 


' a 
Va ’ Combining first-class performance 
( Q] | : ] | | ul | i] ( ad LO with a wide range of facilities, the 


BRT 400 D is equally suitable for 


Yave' ™ TAN both narrow-band telegraphy and 
re ( 1\ ( ] wide-band telephony reception— 
with a very high standard of 
reliability. 
It is available in either cabinet or 
rack mounting form, with a 500 kc/s 
crystal calibration unit as an op- 
tional extra. Normal operation is 
from an A.C. mains supply: an 
auxiliary power unit is available for 


12 volt battery operation. 


BRT 400D 


SHORT SPECIFICATION 
BAND COVERAGI 


0.1§0-—0. 385 Mc/s }| in 6 bands 
0.510--30.0 Mc's ! an 


OVERALL FIDELITY 


| 
| Less than 2 db down at §0 c/s 
| Less than 6 db down at §,500 c/s 


SENSITIVITY | A.G.C. CHARACTERISTICS 
Better than 1.0 uV for 1.5 watts output, over the whole | 


hand | Qutput constant within 3 db for roo db change in 
signal input. 


SIGNAL/NOISE RATIO a 
Standard input for 20 db:— OUTPUT CIRCUITS 


1.3—30.0 Mc/s ’ At 2.5 or 1§ ohms 2.§ watts 
0.1S0—1.3 Mc/s ai At 120 ohms 0.05 watts 
At 600 ohms ; = 0.2 watts 


SELECTIVITY 
Six switched bandwidths :— POWER SUPPLY 


0.5 ke/s 1.0 kc/s 2.0 ke/s 95—130 and 195—250 volts, 40/80 c/s. Also from 
5.5 kc/s 9.0 ke/s 13.0 kc/s 12 volt battery, using BRT 401 auxiliary power unit. 


For the full specification please send for a copy of publication BC2084 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON, W.C.2 
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Oe gh bed mn , . 
VIBRATORS * VIBRAPOWER UNITS 
LF. A.F. & MAINS TRANSFORMERS 
COILS & CERAMIC SWITCHES 


WRIGHT & WEAIRE LTD 


SLOANE STREET * (LONBON ° Swi ’ Telephone SLOane 2214/5 
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with the brilliant [eb 


Super: DEA 


SOLDERING IRON 


i 


tI] 


WH 


MANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 
a mats u from cold in 6 seconds yy a light thumb 


te Vhen not in use irrent is automatically switched 


upplied 
ns and 


or heavy 


Simple to operate, ideal for precision work. Requires 
minimum maintenance at negligible cost. Shows low- 
est operating cost I 


Can be used from a 


It is by far the most efficient and economical soldering 
iron ever designed for test ben maintenance 
work. 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal stand-by soldering tool. 


Superspeed soldering iron is available WOW 


\ Write for full particulars, including guarantee terms Sub LIST PRICES 
| " — ; . ubject to trade discounts 
and free trial facilities, to the sole concessionaires in 
this — Superspeed 
coummy Soldering Iron 
ENTHOVEN SOLDERS LIMITED 


(Industrial Equipment Division), 89 Upper Thames St.,  armommete: eat 
London, E.C.4. Telephone: MANsion House 4533 ee 


Transformer (optional) 


Panton 
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PROFIT... 


BY EXPERIENCE 


The Mullard EF80, high slope R.F. Pentode is the most 
widely used valve of its type. This is as much due to its 
remarkable dependability as to its extremely efficient per- 
formance. Designed primarily as an R.F. or I.F. amplifier 
in television receivers, it is also suitable for use as a video 
amplifier, mixer or synchronising pulse separator. 

The dependability of all Mullard valves is the logical out- 
come of Mullard advanced quantity production techniques, 
many of which are unique. 

When ordering this type, BE SURE TO SPECIFY 
MULLARD. 


there 18 wer 30 years CWEIICNICE 
behind the Mullard EF &0. 


PROFIT BY THE EXPERIENCE 
OF THIS SERVICE ENGINEER 


Mr. P. W. Pengelly, Service Engineer of Radio and Electrical 
Equipment Renters Ltd., Finchley, N.12. says : 


“We pride ourselves on the quality of our service work. That is why 
we never risk our reputation by using substitutes for Mullard valves, 
which we have always found to be consistently efficient and dependable. 


eS ae Ss ee ee 


Mullard 


THE MASTER VALVE 


PADIHAM BLACKBURN WANDSWORTH MITCHAM LYTHAM ST ANNES 
WHYTELEAFE FLEETWOOD GILLINGHAM HOVE WADDON RAWSTENSTALL 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
<P 


mvM 2818 
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SERIES 100 


A.C, OPERATED 


SERIES 105 


An extremely sturdy general 
purpose relay, which is available 
in a range of contact combina- 
tions from 1 pole normally open 
to 4 pole changeover, and 6 pole 
normally open, with a maximum 
contact rating of 10 amps 250v 
A.C. Normal power consump- 
tion is 3 watts, which can be 
reduced for the smaller contact 
assemblies if required. Vacuum 
impregnated coils can be sup- 
plied for tropical or humid 
conditions. 


TWO GENERAL PURPOSE TYPES 


SERIES 600 


A.C, OPERATED 


SERIES 605 


D.C. OPERATED 


This relay is similar to the 
Series 100/105 and has been 
specifically designed for light 
duty applications. Featuring 
sturdy and extremely compact 
blade assemblies from 1 pole 
normally open to 4 pole change- 
over, and 6 pole normally open. 
The contacts will carry 5 amps 
at 250v A.C Following the 
usual practice all contact connec- 
tions are conveniently grouped 
at one end, and coils can be 
wound for either current or 
voltage operation to require- 
ment. Vacuum impregnated 
coils if specified 


PHONE: NEWMARKET 3181-2-3. 9% F TELEGRAMS: MAGNETIC Ni ¥MAR zy. 


MAGNETIC DEVICES LTD 


NEWMARKET 


EMBER, 
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BIF . 55 
of 


The BIF of °55 is going to be a very lively 
affair—the first run by business for business. 
Publicity will be bold and challenging, and 
will bring in many more buyers from the 
home market as well as from the rest of 


the world 


2-13 MAY 


Lower Cost to Exhibitors 

The basic cost of exhibiting in this new BIF will 
be lower than in any other comparable Fair in 
Europe... shell stand charges are down and so 
are those of electrical installations. 

Streamlining ... . 

The London Section of the new BIF will be under 
one roof—Olympia. It will be streamlined in more 
senses than one and every corner will be busier, 
more alive. But one consequence is that space will 
be limited. Some of it has already been booked... 


Include this revitalized BIF in your marketing 
programme for 1955. 


BOOK SPACE NOW 


Fill in the coupon below and send it to:— 
British Industries Fair Ltd., 
Ingersoll House, 9 Kingsway, London, W.C.2 
Or, for the Engineering and Hardware Section to: 
British Industries Fair, 
95 New Street, Birmingham 2. 


Please send further information together with 
BIF Regulations and Application Form to: 


NAME 


ADDRESS 
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Write for full 
particulars from 


TAYLOR TUNNICLIFF «reactors LTD, 
ALBION WORKS - LONGTON ° STOKE-ON-TRENT 
Telephone: Longton 33122 


London Office : 125 HIGH HOLBORN, W.C.1 


Telephone ;: Holborn 1951/2 


NOVEMBER, 


1954 
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Component Bridge 


THE WAYNE KERR MODEL 


B.121 


THE 


A MODERATELY PRICED self-contained 
instrument, capable of a wide range of 
accurate measurements. 

In addition to giving direct readings of 
resistance, capacitance, and inductance, 
it will measure the impedance between 
any pair of terminals ina three-terminal 
network, and it can also be used for in 
situ measurements of component values. 

Two individually calibrated dials 
give simultaneous readings of parallel 
combinations of resistive and reactive 
components, with independent scale 
multiplying of R and C values. The 
supply constitutes the source, 
and a selective amplifier with sensitive 
eye’’ is used for null indication. 


mains 


**magic 


WAYNE KERR LABORATORIES LTD ¢ 


NEW MALDEN 


Specification 


RESISTANCE RANGE: 3 ohms to 1,000 megohms, 
using siz ranges and 3 multipliers of 0.1, 1 and 10. 


CAPACITANCE RANGE: 1.0 pF to 1,000 uF, using 
siz ranges and 3 multipliers of 0.1, 1 and 10 
INDUCTANCE RANGE: 
ranges. 


100 mH to 10,000 H in five 


ACCURACY: 2 
of the cale If 
instrument can be 


6 on all ranges over the major part 
higher accuracy is required, the 
supplied hand-calibrated, 


POWER SUPPLY: 
10 W. approa 


110/115 V. or 200/250 V. at 50 c/s 


DIMENSIONS: 17%" « 104° «x 10° high 


WEIGHT 
= 
Wayne .~ 


QKerr 
a 


15 |b. approzimately 


e SURREY * MALDEN 2202 
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Microwave Test Gear 


Metropolitan-Vickers Electrical Company 
announce a complete range of precision 
microwave test gear for use in 3 in. x 1} in. 
waveguide over a band of wavelengths from 
10 cm. to 11 cm 


en arr ee eae ee Other Metrovick microwave 


2 MATCHED LOAD Type 506 equipment includes variable at- 
tenuator type 502, standing wave 
3 OSCILLATOR Type 508 detector type 512, wave meter 
type 517, high power load type 
4 FIXED ATTENUATOR Type 519 515, S & X band spectrometer 


type 518. 
§ SHOR, Creer Type 310 Full technical details will 
6 DIRECTIONAL COUPLER Type 504 be sent on request. 


METROPOLITAN -VICKERS 


ECTRICA ) TRAFFORD PARK MANCHESTER 
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Impeda Ces 


When a designer contemplates the input stage from a gramophone pickup he can 
a) amplify and then compensate, (b) compensate before amplification, (c) com- 
pensate over the first stage by feedback. 

No single method is acceptable over a wide range of impedances if the requirement 
is low distortion and low noise. His choice and the circuit impedances used will 
lepend upon the output level of the pickup, its source impedance, its load impedance 
and its characteristic. 

In the QUAD 11, the first stage circuit connections and their impedances are 
contained within a detachable plug unit. A range of units covers optimum design 


requirements for all types of pickups. 


— 


ONLY THE QUAD 11 GIVES PERFECT MATCHING AND OPTIMUM 
INPUT CIRCUIT ARRANGEMENTS. ONE OF THE REASONS WHY THE 
QUAD 11 GIVES THE CLOSEST APPROACH TO THE ORIGINAL SOUND. 


The Acoustical 
Manufacturing Co. Ltd 
Huntingdon, England 
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AUTOMATIC 
FREQUENCY 
MONITOR @o mes) 


Designed for the measurement of 
any frequency in the range 10 c;: 
to 20 Mc/s with a basic accuracy 


or ss Ge. 


Higher accuracies available 
if required. The unknown frequency is 
determined by counting the number of cycles 
that pass through a ‘gate’ open for a selectable time interval of 0.1, 1.0, 
or 10 seconds. The result is presented on eight panel 
mounted meters each scaled 0 to 9 and is in decimal notation. Full 


information available on request. 


— 


SGIWEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisa‘ion 


WORSLEY BRIDGE ROAD : LONDON: SE26 


Telephone HITher Green 4600 


Atkins, Robertson & Whiteford Ltd 


SALES AND F. C, Robinson & Partners Ltd., Hawnt & Co., Ltd., 
7D Manch , 100 Torrisdale Street, Glasgow, $.2 


SERVICING AGENTS 28 g 3 89 Moor St. Birmingham, 4 


RADIO & TV. OUTFITS 


LEARN THE 


PRACTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU—and may be yours at 
very moderate cost. 


EASY TERMS FROM 15,- A MONTH 

With these outfits, which you receive upon 

enrolment, you are nt how to build RA D ! Oo Elementary—For 

basic Electronic Circuits (Amplifiers, carrying out basic practical work ALL EQUIPMENT SUPPLIED 
Oscillators, Power Units, etc.) leading to in Radio and Electronics, from first IMMEDIATELY AND REMAINS 
complete Radio and Television Receiver principles and leading to the design YOUR PROPERTY 

Testing and Servicing. and building of simple Receivers. 


RADIO Advanced—With this equipment, 
you are instructed in the design, construction, 
testing and servicing of a complete modern 
Superhet Radio Receiver 


TELEVISION Outfit No. 3 
-With this equipment you are instructed 
n the design, construction, servicing and 
testing of a modern high-quality 15” 
Television Receiver. 


PROS, 
OTHER COURSES WITH EQUIPMENT INCLUDE: S==@eAMASAMRAASSLERA LS, amis 


MECHANICS - ELECTRICITY 
CHEMISTRY - PHOTOGRAPHY 


CARPENTRY 


ALSO DRAUGHTSMANSHIP - COMMERCIAL ART 
AMATEUR S.W. RADIO - LANGUAGES - ETC. 


Please send me your FREE book on Practical 
Courses: | am interested in Radio | () . 
Radio 2 Television () 


Other subjects 


To: EMA INSTITUTES, Dept. 127«, 43, Grove Park Road, 
Chiswick, London, W 4 


NAME 
ADDRESS 


11/54. 
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E.M i. INSTITUTES The only Postal College which is part of a world-wide Industrial Organisation 
C37 
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photograph by courtesy of F.S.A. Lrd.. Stevenage 


ry. 

| his is a typical application of R.F. Heating as used in the Woodworking Industry, 
showing how shapes are manufactured with veneers. The jig is of laminated wood, in 
the form of the final shape. and is lined with aluminium sheets which are connected to 
the terminals of the R.F. Heater. 

The pressure, which should be about 50 lbs. per square inch, is applied on the centre 
ram by means of a hydraulic pump. With this method the R.F. is fed to the two plates 
which cause the wood mass to become hot and the resin to cure in a few minutes. 

rhus only one jig is required to give a large daily output and the cost of the job is thereby 
reduced. Less floor space is required than for any other method. 

The main advantage of R.F. Heating over other methods, however, is that heating can 
be localised and heat will only be applied where it is needed. 


Agent for London & Southern England 
Messrs. H. F. Industrial Services Ltd., Fairfax Road, London, N.8. Telephone: Fitzroy 0045 


Agent for Scotland 
Me Pye Scottish Telecommumcations Ltd., 74 York Street, Glasgow. 
Telephone; Glasgow Central 7637 


> 
MESSRS. (> LIMITED 


R. F. HEATING DIVISION © RADIO WORKS + CAMBRIDGE * ENGLAND 


Telephone : Cambridge $7590 
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This low frequency oscillator 
costs only 


Lid 


(Bench stands 1 gn. extra) 


This reasonably-priced low frequency 

oscillator is extensively used in the aircraft industry 

and elsewhere as a convenient source of signals down to 
1.15 c.p.s. for the testing and calibration of vibration 
recorders, servo systems etc. It is also widely used in 
medical research and clinical work for the calibration of 
biological amplifiers and recorders, and low frequency 


wave analysers. 


Brief Specification : 


FREQUENCY 
TYPE RANGE _ 


Re tance capacit 1.15 c.p.s. to 5,500 Sine wave 50 volts 00-250 volts, 40-60 Standard 19” =rack 
h automatic am ¢.p.s peak to peak push p.s mounting, but also 
litude control effec pull, with built-in suitable for bench use 
e¢ over the whole attenuator Bench stands available 


quency range 


OUTPUT INPUT CONSTRUCTION 


NOTES. An incremental switch is fitted. Provision is made for mixing other signals with the output. 


Immediate delivery from 


EDISWAN 


RADIO DIVISION * THE EDISON SWAN ELECTRIC COMPANY LIMITED 
Member of the A.E.1. Group of Companies 


155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Wescent, London 


ri” 
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series 


new 


TAYLOR NEW OSCILLOSCOPE 
MODEL 31A 


Versatile Oscilloscope primarily intended for T.V. and Radio Service 


work, also invaluable for general purpose use. 4” C.R. Tube. Electro- 
static deflection. 

Hard valve linear time base covers wide range of sweep frequencies, 
from below 10 c/s up to 500 Ke/s, and can be used as a free running or 
triggered time base. Push pull horizontal amplifier for interna! use 
with the time base. Amplifier high gain band width 10 c/s to 6 Mc/s. 


Flyback suppression circuit fitted with tube modulator. 


List price £60. Prompt delivery. 


NO INTEREST HIRE PURCHASE 


We can now offer all Taylor instruments on the easiest of H.P. terms including the new 
3 months’ scheme where all interest is refunded on completion of final payment on due date. 
Alternatively you can choose to spread the payment over 10 months or 15 months. 


Some typical examples are: 


31A Oscilloscope 
4 Tube. Time base 
10 c/s—500 Ke/s 


I71A Valve Voltmeter 
20 c/s—200 Mc/s 
| v—25 Kv D.C. 

88A Multirange Meter 
20,000 o.p.v. D.C 
2,000 A.C. 

TIA Multirange Meter 
20,000 o.p.v. D.C 
5,000 A. 

45B Valve Tester 


Measures 3,000 
up-to-date valves 


3 months 


Deposit 

And 3 monthly 
payments of . 
Deposit 

And 3 monthly 
payments of ... 
Deposit - 
And 3 monthly 
payments of 
Deposit 

And 3 monthly 
payments of 
Deposit , 
And 3 monthly 
payments o 


<9 0 0 


419 2 6 
43 19 6 


ce 8 


10 months 


Deposit 

And 10 monthly 
payments of 
Deposit 

And 10 monthly 
payments of 
Deposit 

And 10 monthly 
payments o/ 
Deposit 

And 10 monthly 
payments of 
Deposit 

And 10 monthly 
payments of 


£6 0 


f 0 8 


£2 12 


£2 13 
a2 4 


a2 4 
£i 10 


£i 10 
£2 12 


£2 12 


15 months 
10 Deposit tr 
And 15 monthly 
payments of 
il Deposit ; 
And 15 monthly 
payments of 
Deposit a 
And 15 monthl 
payments of 
Deposit 
And 15 monthly 
payments o! 
Deposit 
And 15 monthly 
payments of 


TAYLOR ELECTRICAL 
MONTROSE AVENUE, 


INSTRUMENTS LTD 


SLOUGH, ENGLAND Write for catalogue illustracing 


full range of Taylor Test Gear 


Telephone: SLOUGH 21381/3 Cables: Taylins Slough 
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HERMETIC 
SEALING 
YZ, 


GIILLA. 7 by cannon 


Hermetically-sealed multi-contact Canseal connectors made by Cannon are 
really rugged! And... they are the only connectors that give you true 
hermetic sealing under adverse pressure and atmospheric changes. 
Here’s why... 


Cannon pioneered the first successful hermetically-sealed connector 
more than six years ago . . . since then has continuously refined and increased 
the line. All have special steel contacts. Glass insulation... fused to both 
contacts and shell for a perfect permanent seal . . . is stronger than steel, 
withstands temperatures to |,000°F, and permits the use of the highest 
conductive steel contacts compatible with any glass fusing operation. 


Available in a wide variety of insert layouts for control, relay, power, and 
instrument applications, also, special mounting flanges and brazing service to 
help you obtain a strong and leakproof overall assembly. 


( 
GANNON Sy e.gcraie 


(Great Britain) Ltd. 


Factories : London Paris + -Los Angele: * East Haver * Toronto * Melbourne 


138 WARDOUR STREET-LONDON’W:1 TELEPHONE GERRARD OO66 CABLES CANNONELEC 
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High Q 
inductance 
coils 


wound on Ferroxcube cores 


D' SIGNERS of compact and efficient 
tuned circuits and wave filters are 
making ever-increasing use of Mullard 
high Q inductance coils. 

Based on Ferroxcube, the world’s 
most advanced magnetic core material, 
these coils combine small size with an 
inductance of up to 30 henries over a 
wide frequency range. Furthermore, 
their convenient shape and self screen- 
ing properties facilitate either 
individual mounting or stacking. 

Full details of these and other high 
grade components now available from 
Mullard will be gladly supplied on 


request. 


TYPICAL @ VALUES 


Special Features 


Small size 

Low hysteresis loss factor 
High value of inductance 
Low self capacitance 


Controllable air gap facilitating 
inductance adjustment 


Self screening 
Controlled temperature coefficient 
r Operation over a wide frequency 


J range 


TO00 Easily mounted 
FREQ.Ke/s. 


 —, Ticonal’ permanent magnets, 
Mullard wet fee com nome 
A Ferroxcube magnetic cores. 


MULLARD LIMITED COMPONENT DIVISION - CENTURY HOUSE SHAFTESBURY AVENUE LONDON - W.C.2 
MM459 
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4d NOW -2 range of 
‘CERAMIGAPS’ for your 


Storage Unit! 


The LAB Continuous Storage Unit is widely acknowledged 
as the most efficient and convenient method of storing and selecting 
resistors. Now its usefulness is still further extended 
with the introduction of LAB pak’d ‘ Ceramicaps’. 
With the LAB Unit, research and experimental 
laboratories and small production groups 
have to hand immediately, a complete range 
of resistors and ‘Ceramicaps’, easily selected 
with card index simplicity from some 700 
sorted and carded components. Empty cards 
are merely replaced with full ones 

from stock. 


(TESTED) 


The LAB unit is supplied 
FREE with initial purchase 
to your specification. 
Standard assortments 
available. Each LAB Unit 
can be used to store one type 
of component exclusively, or 
quantities of the complete 
range of resistors and 
‘Ceramicaps’. Full details and 
illustrated list will be sent on 
application. 


THE 


= 
RESISTORS 


Tues Leading Max. Dimensions CONTI NUOUS 


i 
| 

i watt {wate | | Vad 
| 


0 
} watt | watt 50e | megohms ae a 
Tolerance available + 20%, 10%, 5% ss 


HIGH STABILITY RESISTORS 
750 


4 watt } watt | 


Tolerance available 45%, 2%, ! AL 4 Continuous Storage for 


WIREWOUND RESISTORS 


S ohms to 100K ohms — 5-10 watts Resistors and ‘Ceramicaps’ 


* CERAMICAPS ' 
Tubulars 3- 470 pf Tolerances + 2% 10%, 


500 - $000 pf Hi-K *% Values separately carded 


The Lab Continuous Storage Units are available from your normal source 


of supply. but more detailed information can be obtained from * Finger-tip Selection 


THE RADIO RESISTOR COMPANY LTD 


50 ABBEY GARDENS LONDON N W.8 Telephone: Maida Vale 5522 
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BICC Couplers and Cables are intended for 
the outdoor inter-connection of equipment, such as 
that mentioned above. Each application calls for 
composite trailing cables containing both R.F. units 
and other polythene insulated conductors. 

BICC Polypole Mark III Couplers are available 
in two versions, designed for use with two standard 
types of BICC outdoor trailing cables. The Mark 
IIIA cable and coupler incorporates three coaxial 
circuits, and the Mark IIIB three screened twin cir- 
cuits. In addition, both cables contain three triplets 
and 21 other conductors. 

The couplers are permanently moulded to the ends 
of the cable in the factory. This technique provides 
a remarkably robust coupler which is virtually free 
from the hazards of conductor breakages near to, or 
within the coupler. 

If you are interested in the uses of BICC Polypole 
Cable Couplers, we will be pleased to send you 
further information. 
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Polypole 


— CABLE COUPLER 


specialised remote control—centimetre radio links— 


ground radar—outside broadcast television 


The couplers are 
assembled with 
the conductors in 


tension to ensure 
that they each 
contribute _ their 


share of the total 
strength. 


Polythene injec- 
tion moulding 
permits a water- 


tight assembly. 


r 
Note these important features | 


> 


Screwed lock rings 
provide forced 
engagement and 
withdrawal. The 
overall metal hous- 
ing canalso be easi- 
ly replaced should 
it become damaged. 
The cable itself is 
designed with a 
symmetrical cross 
section to provide 
the greatest relia- 
bility under severe 
handling 


rd 
BRITISH INSULATE 
21, BLOOMSBUR 


ER’S CABLESLIMITED 
, LONDON. W.C.1 
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9 Octave 


= 


The G.E.C. metal cone loudspeaker gives lifelike reproduction 
of any type of sound over a range of 9 octaves. This includes the 
entire musical fundamental range together with overtones which 
give tonal quality and character to the performance of each 
musical instrument. 

The sound engineer will appreciate the simplification and 
improvement in performance which has been achieved by 
combining the following attributes in a single unit. 


For the 
Home Constructor 


This is a professional 
instrument and must be 
used under the correct 
conditions to obtain the 
optimum results. Cabinets 
have been specially de- 
signed for use with this 
loudspeaker, details of 
which will be available 
shortly. 


@ Smooth response over a range of nine 


octaves with extremely good low fre- 
quency response £8 1 5 0 
@ Ss 


@ Negligible inter-modulation 
@ Unequalied transient response due to TAX PAID 
special coil and cone construction 


8 eS. -F 


Metal Cone 
Loudspeaker 


THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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E.M.I. withasmall select team of scientists and research 
chemists pioneered the manufacture of Magnetic 
Recording Tape in this country, and due to the ever 
increasing demands for this tape by the famous studios 
of His Master's Voice, Columbia and Parlophone, etc., 
the British Broadcasting Corporation and leading 
Broadcasting Studios at home and abroad, the E.M.1I. 
plant today is the largest and most up-to-date 
production unit in this country. 


Unremitting research with this new development in 
electronics has produced: The magnetic recording tape 
by which all other tapes are judged. 


EMITAPE is the universal tape, suitable for all types of 
Tape Recorders, whether they are single or twin track 
recording. The tape is readily joined and edited with 
the E.M.1. jointing accessories. 


EMITAPE ‘88’ SPECIAL FEATURES 
@ High Sensitivity 
@ Anti-static-P.V.C. Base 
@ High Tension Strength 
@ Freedom from Curl 
@ Editing leader and trailer Strip 
@ Metallic Contact Strip on 5” spools for auto-stop 
@ New domestic plastic spool 


EMITAPE is available wound on a range of five spools 
covering all professional and domestic hub machines. 
Spare empty reels are available in all sizes. 
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INTRODUCING THE NEW E.M.I. MAGNETIC RECORDING TAPE 


EMITAPE rvez ‘77’ anv ‘88° 


EMITAPE ‘77’ 
“Pen Tested”’ for Special Applications 


tt the 4d 


Although manufactured under the same conditions as 
Type ‘ 88 ’ and having all the special features, Type ‘77’ 
undergoes an individual ‘* Pen Test '’ examination for 
accuracy of sensitivity. Each reel is ‘‘ Pen Tested ’’ 
throughout its entire length to ensure a level of 
sensitivity not exceeding +} dB, and an overall 
variation from reel to reel not greater than +1 dB. 

A typical example of a ‘‘Pen Tested’’ chart is 
given above 


illustration of range of tape available in Type‘77’ and ‘88" 


EMITAPE SPECIFICATION 


Magnetic Properties 
Coercive Force 270 Oersteds 
Remanence 0.6 flux lines per }” width 
Sensitivity Uniformity for Type ‘77’ 
| Ke at optimum bias at 15”/sec 
(a) Slow variation within one reel not greater than 
4 dB on mean sensitivity 
(b) overall variation from reel to reel not greater 
than +! dB on mean sensitivity 
(c) Instantaneous variation in sensitivity not greater 
than } dB 
Sensitivity :— 
The sensitivity for a given recording current is 8 dB 
above HSO tape. 
Sensitivity of tape at |5”/sec 
1 Ke +1 dB 
10 Ke + 2 dB on sensitivity at | Kc. 
1S Ke + 3 dB on sensitivity at | Ke. 
Bias Ratio:— 
Optimum bias is 80%, of that required for HSO tape 


REEL 
DOUBLE SIDED PLASTIC SPOOL 
DOUBLE SIDED PLASTIC SPOOL 
NAB DOUBLE SIDEO ALUMINIUM SPOOL 


EUROPEAN SINGLE SIDED ALUMINIUM SPOOL 


EUROPEAN SINGLE SIDED ALUMINIUM SPOOL 


Print:— 
At least 60 dB below test signal after close contact for 
5 minutes at 70°F 
Modulation Noise :— 
At least 50 dB below peak mod. (2°, total harmonics) 
Basic Unweighted Noise :— 
At least 65 dB below peak recording level 
Tensile Strength :— 
74 Ibs. per }” width 
Elastic Elongation :— 
At | Ib. load — less than 0.5%, (15 secs. application) 
Yield Point:— 
44 Ibs. per 4” width 
Recommended Operational Tension :— 
3 ozs. 
Longitudinal Temp. Coeff :— 
4x 10° per degree F. 
Humidity Expansion :— 
Negligible 


LENGTH 


600 fr 686 


TYPE 68 


1,200 ft 86/12 
2,400 fe 88 /24N 
2,400 fe 88 24E 


3,250 fe 68 325 4 


Send for illustrated brochure of Emitape Tape Accessories & Magnetic Tape Recording equipment to:— 


E.M.1. SALES & SERVICE LTD., RECORDING EQUIPMENT DIVISION, HAYES, MIDDLESEX. Telepbene: SOUTHALL 2468 


esss 


NOVEMBER, 1954 Wiretess Worip 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone: LARkswood 4366/7/8 


7-5 10250 Mejs 
I FNDAME TALS ante 
SINE AND MODEL QT 


SQUARE WAVE V.H.F. SIGNAL GENERATOR 
MODULATION 


R.F. OUTPUT £45 
TuVv to fete) mV (List price in U.K.) 


Again Advance lead the way—this 
time with a V.H.F. Signal Generator 
covering 7.5 to 250 Mc/s, a range 
that embraces Bands | and 2 and also 
the impending Very High Frequency 
Television Transmissions on Band 3. 
Moreover, this instrument 

is available at a price well within the 
reach of every service man. In the 
traditional Advance manner, this 
instrument is designed for simple 
operation and with a versatility that 
not only fulfils present needs, 

but anticipates the even more exacting 
requirements to deal with the 
television test problems of tomorrow. 


Below are some outstanding features:- 


@ WIDE RANGE—Z.5 to 250 Mc/s 


@ SINE AND SQUARE WAVE The Q\ provides the ideal complement 
MODULATION 


@ RELIABLE ATTENUATION 

@ LOW LEAKAGE—less than 3 microvolts 
@ TRULY PORTABLE—weighs only 17 Ibs 
@ COMPETITIVE PRICE 


to the Model E2. These together give 
complete coverage from 100 kc/s to 
250 Mc's. 


Full technical details available in Folder W23 on request. 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone: LARkswood 4366/7/8 
GO 


rE 
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Over 200,000 channel miles of RCA 
Microwave circuits actually in use 


If all RCA MICROWAVE channels now in service were 


connected, they would circle Earth eight times! 


Here is graphic proof that in the Microwave 
field, RCA’s breadth of experience is unmatched. 
To date, RCA has installed Microwave circuits 
for teletype, telephone, program and control 
covering over 200,000 aggregate channel miles 
in 11 countries—a distance eight times the 
circumference of the globe. 

This unmatched record could be set only 
because RCA has been closely associated with 
Microwave since originating the radio relay 
principle 30 years ago. As a result, RCA Micro- 
wave is the last word in flexibility and versa- 
tility. It remotely controls many operations 


such as pipeline stations for producers of crude 
oil and natural gas. It provides military or 
civilian agencies with multi-channel mobile 
communications equipment to meet emergency 
and special point-to-point requirements. And 
it serves the communications industry in 
countless ways. 

Let RCA show you how its Microwave 
equipment can solve your problems at lower 
cost while providing superior performance. To 
aid you in surveys and installations, RCA 
Microwave experts are available. See your 
RCA distributor or write RCA today. 


RCA INTERNATIONAL DIVISION 


RADIO CORPORATION of AMERICA 


a&CA BUILDING 


30 ROCKEFELLER PLAZA, NEW YORK, N. Y., U.S.A. 
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Photograph by ccurtesy of Handley Page Ltd 


GOODMANS WIBRATORS 


characteristics of a newly designed aeroplane are the subject 
ilculations before the first prototype is built. Whilst 
natical calculations are themselve accurate, they are based 
all design work, on several assumptions which have to be verified 
I of pre-flight tests 


essential investigations is the Ground Resonance test 
of which is to determine the various complex modes of 
the airframe structure. The frequency of the mode and the 
nse at remote parts of the aircraft must be accurately 
Che information obtained together with the aerodynam 
vative ised in predicting the critical ‘ flutter ‘ speed of the 
rcraft The illustration shows one of the two Goodmans 
Model 8/600 Vibration Generators which were used to 
xcite the Handley Page “ Victor’ for this very important 


frequency range vibration testing and dynam 
vestigations, Goodmans Vibration Generators 
is choice. These units require no field 
id provide a faithful reproduction of the 
nput wave form. Industrial applications of controlled 
vibration are continually increasing; maybe it can 
erve you—in which case our unique experience is at 


models from the 8/600 shown, developing 
lb., to the midget model, with a force of 


plical cell research and hairspring torque 


GOODMANS INDUSTRIES LIMITED, Axiom Works Wemb ey « Middx - Wembley 
GD 


Just another of the wide 
applications of Good- 
man Vibration Gen 

evalors Full technical 
data available from 


Vibration Dwision'’*W"’ 


1200 (8 lines) 
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APPLICATION 935 
SERIES 38 


“FLEXILANT 


MOUNTINGS 


SERIES 38 


T N this instance the Sertes 38 ‘' Flexilant’’ M ounting 


protects a delicate instrument from vibration and shock. 
- from 


Other applications are manifold 
aircraft to power-station instrument panels: 
from ship’s instruments to the protection of 


pyrometers in a steel works. 


We produce a range of components that 
absorb vibration; eliminate notse; suppress 


shock. Our new catalogue hists all these 


for you. 


RUBBER BONDERS LIMITED 


IN ASSOCIATION WITH EMPIRE RUBBER COMPANY ( Proprietors: 4.G. MILES LTD ie 


DUNSTABLE--- BEDFORDSHIRE 


TELEGRAMS SPANOIT., OUNSTASLE 


TEL CPHONE DUNSTABLE 633-536 (4 Lines? 
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{ TAPE RECORDER 


can offer you these 


UNIQUE FEATURES! 


@ LIGHT IN WEIGHT—only 16 Ibs 


@ LOW IN PRICE—only 26 gns. or complete with 
high fidelity matched crystal microphone and 
ONE HOUR spool or laboratory matched tape 
for £31.4.6. 


Diites 
they 


SINGLE KNOB CONTROL by joystick for 
recerd playback, rewind and fast forward 
without unlacing tape 


SELF CONTAINED for Recording and Playback 
through any Radio or amplifier thus making 
possible high fidelity reproduction through the 
system used 


PRECISION ENGINEERED CHASSIS resulting 


The ‘PLAYTIME’ 

TAPE RECORDER Carr. & Packing 12/6 

Will provide endless entertainment at low cost— 
spare spools are only 266 for ONE HOUR’S playing 
time and are of specially high grade matched tape. 


Take it with you! 


to your friends and neighbours—to the office—to 
that rehearsal—to that wedding—anniversary or 


reunion—use it for every occasion. in less than .1°% wow and flutter and enabling 


* * * * * * * + ” operation in any plane. 
ONE HOUR’S PLAYING TIME on 600ft. spool. 
UNIFORM FREQUENCY RESPONSE between 


* 
M:O-S can offer you 60-6,000 c's 


shasta EASY HP. FACILITIES COMPACT AND SMALL—overal! size only 


12}in 10in 4hin 


ATTRACTIVE APPEARANCE—finished in 2- 


Deposit 20% and 12 monthiy payments tone leathercloth with detachable lid and 
of 469 if purchased complete with handsome gilt fittings 


microphone and tape FULLY AUTOMATIC operation and erasur 


See it and hear it at the RADIO CENTRE 


esc MAIL ORDER SUPPLY CO. 


THE RADIO CENTRE 
33 TOTTENHAM COURT ROAD LONDON w.t MUSeum 6667 


30 


Two 


RECORDER 


45 


Complete with Ronette Crystal Desk 
Microphone, 1, 200fe spool high 
coercivity tape, and take up spool 


TECHNICAL DATA 
INDEPENDENT BASS AND TREBLE 
CONTROLS FOR RECORDING AND 
PLAYBACK, 

Two speeds 3jin. and 7\in. per sec. 
High quality Amplifier can be used 
independently for PA or gramop 
record reproduction. 

Overall negative feedback. 

High flux speaker together with ampli- 
fier giving superb and brilliant repro- 
duction. 
Instantaneous 


uite 
one 


and positive braking. 


High fidelity recording heads (twin 
tracks), automatic erasure. 


Powered by three high grade recording 
motors. 


Fast forward and rewind without unlacing 
tape. 


Precision engineering giving negligible 
wow and flutter. 


Magic eye recording level control. 


Speaker muting switch and provision for 
external speaker. 


Radio/Gram and microphone inputs. 


Size only 16)in. x 12in, x Sin. (without lid), 
Weight 33 Ibs 


MULLARD Miniature Valves. 


Attractive 2-tone leathercloth case with 
detachable lid with handsome gilt fittings. 


For use on AC mains 200 250 v. 


. . . . . . . . . 


22 GNS. 


(carriage and packing 7/6) 


EASY H.P. TERMS 


YEARS’ GUARANTEE 


Burgoyne 
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THE POPULAR RECORDER 
at the POPULAR PRICE 
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TWO SPEED 
TAPE RECORDER 


THE Tape Recorder for the Connoisseur who wants the best in Tape 
Recording. At 45 Gns. there is no better value. Now available with two 
HOURS’ PLAYING TIME, the ‘‘ EDITOR” com- 
bines the latest recording techniques with the advanced technical achieve- 
ments of our research engineers. 


speeds giving 2 


Suitable for use with pre-recorded tapes, this wonderfully compact unit 
is amazingly simple to use for a hundred and one different recording 
purposes. Superb true balanced recording and listening can be obtained. 
The ‘‘ EDITOR ”’ is the smallest mains-operated Tape Recorder 
giving 2 2 HOURS’ FULL PLAYING TIME. 


THE HEART OF THE “EDITOR” 


The Precision Engineered Chassis 
Custom-built and modern in styling, the 
*EDITOR’S” ingenious planned circuitry 
is built on a quickly removable, all steel frame 
—a remarkable development in chassis design 
construction. This skilful method of assembly 
facilitates ease of inspection. The chassis 
can be withdrawn from the case in 30 seconds 
by removing only 4 screws. 


- EASY H.P. TERMS 
with order, balance over any period up to 18 months 
Add 1S/- 


Send only 20% deposit 


for carriage and packing 


swith 
8 VALVE 
Radiogram Chassis 


every 


With a push-pull output giving 8 watts of undistorted 

quality reproduction and using negative feedback, 

this fine chassis is supplied for those connoisseurs 

wanting only the best, at a price within their means 
TECHNICAL DATA 


®@ Illuminated full vision coloured tuning scale 11 iin. x 


Send 20 deposit with 
balance spread over any 
period up to 18 months 


sion 


6}in. @ Negative feedback 

6L D20, 6L1 (2), 6P25, UU7 and 6MI_ @ Separate bass and 

treble controls for cut and lift 

550; 1,000-2,000 metres 

° ° . ° . precision flywheel 
leavy gauge steel chassis, specially treate 

® Special mains transformer with smoothing circuit 


@ 8 valves—6C9, 6F15, 


@ Wavebands 16-50; 190- 
@ Magic eye tuning indic ator — 
tuning © 8 watts push-pull output 

dt ensinet corro- 


reduces hum to a minimum 6 Clear ne, Snakes reception @ 


Recommended for use with 10in. or 12in 
coil impedance 3 or 15 ohms @ Extension speaker sockets 


M. speaker @ Speech 
@ Size 


9}in. high x 13in. wide x Sin. deep—chassis height 2}in. 


Telephone : 


E. & G. 


MAIL 


MUSeum 6667. 


ORDER 


THE RADIO CENTRE 
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* Low Deposit Terms 
* Easy Payments * Personal Service 


WE GIVE- 
* Infinite variety of equipment 


with the M-O-S PERSONAL CREDIT PLAN 


The securing Deposit may be any amount 
convenient to the Purchaser but must be at 
least one-tenth of the Total of Cash 
for any item or items (which may be grouped). 
The Balance remaining when the Deposit is 
subtracted from the Total Cash Price may bh« 
spread over 6, 12 or 18 months and for 
these periods the charges are on a sliding 20 
scale: — 

for 


SEND OR BRING US YOUR 
ORDER TODAY WITH 
SECURING DEPOSIT. OUR 
RANGE OF MERCHANDISE 
1S UNSURPASSED AND 
A SELECTION IS GIVEN 
BELOW. 


Please add sufficient to allow 
for carriage and packing, 


Minimum Rates are necessary because ad- 


Prices ™inistration costs are fixed for every trans- 


action, no matter how small, and are as 


follows: 


where the balance is £5 or under. 


6 months add 2 
S « ” 
a an 


LOUDSPEAKERS 


in the £ to Bal. 30/- ~ GO & 
2/6 we os 0s 98 


a - 40) 


o £15 ,, 
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° 
TAPE RECORDERS AND DECKS PICKUPS 
To secure 
Cash Price Cash Price send only 
Wharfedale W.1508 
Wharfedale W.15 
Wharfedale Super 12 CSAL 
Wharfedale W1208 
Wharfedale W12 
Wharfedale W1008 (B) 
Whi rfedale Goiden 10 
Wharfedale Bronze 10 
Wharfedale Super & CBAL 
Wharfedale Super 8 C8. . 
Wharfedale Bronze 8 
Wharfedale Super 5 
Wharfedale W5 
W.B. = 12in. 
Duplex 
W.B. 12in. Concentric with 
trans 
w.B 10in 
Duplex 
W.B. 10in. Concentric wit! 
trans 
W.B. Tweeter Unit 
W.B. HF6LO High Fidelity 
W.B. HFS10 High Pidelic 
W.B. HP9i2 High Pix 
W.B. HF 1012 High Pidelit 
W.B. HF 1214 High Fidelit 
Goodmans Axiom 22 
Goodmans Axiom 101 
Goodmans Axiom 102 
Goodmans Axiom 150 Mk 
i 


eur with 2 heads 

ve 2 heads 

Acos HUP39/GP20 Arm 

Leak Ruby 78 r.p.m. or L.P 

Ronette Miniweight with 2 
heads 

Ronette Miniweight 
Hi-fi heads 


CATHODE RAY TUBES (Television) 
in. Mullard, Mazda 
G.BA,, ete. ete 
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Concentric 


— 
~ 
_ 


1. Aluminised types 
». Aluminised types 
». Aluminised types 
E.M.1. 10in 
MW6-2 Projectior 


TEST EQUIPMENT 


Advance Signal Generator 
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AMPLIFIERS AND ACCESSORIES 
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£12 12 
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Signal 
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Signal Generator 
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AVO Model 8 Meter 

AVO Model 7 Meter 

AVO Electronic Test Meter 

AVO Universal Bridge 

AVO Signal Generator 

AVO Universal Avominor 

AVO D.C. Avominor 

AVO Heavy Duty Meter 

AVO Valve Characteristic 
Meter 

AVO Valve Tester type 160 


- 
_ 


fo COrotmoe-ico 


Goodmans Audiom 60 
G.E, Metal Cone BOBIAS| 
Tannoy Sin. Dual Con 
centric 
Tannoy 
ventric 
Lowther P.M.2 
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12in. Dual Con 
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AVO Leather Cases for 7, 8 
RECORD PLAYERS 40 and Heavy Duty 


Meters 


—_ 
x 


0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
0 
6 
6 
6 
0 
0 
0 
0 
0 
6 
0 
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RADIO TUNERS 


Chapman & 
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Lowther 
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hapman 86 
hapman 86B8 
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Regentone RP2 3-speed 

Regentone HG? 3-speed and 
amplifier 

Regentone AHG?2 3-speed 
and auto-amplifier 

Plus-a-gram Junior 

Trixette A375 Auto 3-sepeed 
and amplifier 

Volmar L4 S-speed Auto 
Amplifier 


GRAMOPHONE UNITS 


Collaro Transcription Mode 
2000 


Collaro Transcription Modei 
2010 

Collaro AC/3/534 3-speed 

3-speed 


Collaro 3R« 
speed mixer 

Connoisseur 3-epeed Tran- 
scription 

B.3.R. Monarch complete 
mixer 

B.8.R. Regent complete 

Garrard “ T,”’ less head 

Thorens Variable 
Motor 


532 Auto 3 


- 
oreo eee eae os 


Bpeed 


CC AC CONVERTERS 


Vairadio LI0A 
Valradio 2004 


Taylor 45B Valve Tester 
Taylor 66A Bignal Generator 
Taylor 75A 20,000 o.p.v 


7A 20.000 op. 


Taylor 88A 20,000 o.p.¥ 
eter 

Taylor 110 Capacity Bridge 

Taylor 120A niversal 

Insulation 


Electronic 


Taylor 199A Audio Oscillator 
Taylor 240A Pattern Gener 


ator 

Taylor 260A T.V. Wobbula 
tor 

Coasor Telecheck Wobbula 
tor 

Coasor Portable Osciliograph 
1099M 

Evershed Wee Megger 

Hunte Bridge 

Pullin Universal series 100 


~ = 
_ = 


te 
- FO @ 2 & © 


Bridge V.V 


co Yeo 


Amplion Testmeter LD 


SUPPLY COMPANY 


33 Tottenham Court Rd., London, W.| 


Telephone : MUSeum 6667 


rd 
oo ooo 
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Track Assembly 


Moulded with 


‘Araldite’ 


This selector unit (part of the Ultra Jet Pipe 
Temperature Control System) controls the 
temperature of the exhaust gases of a turbo-jet 
aero-engine. 
The resistance elements and track segments are 
moulded in ‘Araldite’ Casting Resin B, simplify- 
ing assembly and sealing the elements against 
climatic changes and ensuring mechanical 
stability. 
rhis is another example of the versatility of 
‘Araldite’ epoxy casting resins which combine 
exceptionally low shrinkage on setting with 
resistance to high temperatures, humidity and 
corrosive agents. ‘Araldite’ epoxies are facilitat- 
ing production in many industries—most 
notably in the potting and sealing of components 
for radio, electronics and electrical engineering 

Photo courtesy i ot C7 generally. 

of Ultra 


Electric 
Limited 


THESE ARE THE NEW EPOXIES! 
‘Araldite’ (regd.) epoxy resins are obtainable in the following forms :— 
@ Hot and cold setting adhesives for metals and most other materials in common use 
@ Casting resins for the electrical, mechanical and chemical engineering industries 


@ Surface coating resins for the paint industry and for the protection of metal surfaces 


Full details will be sent gladly on request. 


Aero Research Limited 


DUXFORD. CAMBRIDGE Telephone : Sawston 187 A Ciba Compuny 
@ 264-75 A 
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'TRANSEORMER PROBLEMS 
WE HAVE SOLVED... 


4 
implementing the policies of N.A.T.O. has brought its own problems not the least of which 
are the varying electrical properties of the actual raw materials selected for electronic and 
radio equipment and components. The news that Gresham Transformers have completely 
and successfully met the requirements of American Specification MIL/T27 is yet another 
achievement which goes to prove that—- , 
/f 
¢ To Every Transformer Problem 


There is a GRESHAM Answer 


TWICKENHAM ROAD, HANWORTH, MIDDX. FELtham 2271-4 
B 
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SCALAMP 


ELECTROSTATIC VOLTMETER 


For high voltage measurements at zero current drain the “SCALAMP” 
ELECTROSTATIC VOLTMETER is the ideal instrument.* With a three- 
second period and hairline-spot indicator on a clear open scale, measurements can 
be taken with great rapidity and ease. The instrument is completely 
self-contained, all components being enclosed in a robust dust-proof plastic case 
mounted on resilient feet. Lamp illumination is effected from the mains-supply 


through a built-in transformer or from an external 4V battery. 


Please write for descriptive leaflet. 
Heavy demand, leading to increased and 


RANGES more economical productian has enabled us 
Cat. No. W.W. 11308 / to 5 kV (a.c. or d.c.) | © reduce the price of this outstanding 


i ly £25.0.0. 
W.W. 11309. 320 1OkV (ac. or dic.) | nm On SO 
W.W. 11310 5 to 18 kV (d.c.) and 5 to 12 kV (r.m.s. ‘on a.c.) 


*vide page 100 of Television Engineers’ Pocket Book—a Newnes Publication. 


~ 
SCIENTIFIC(») (AinstRUMENTS 


W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 


WG.62 
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Text books 


won't solve this 


problem... 


A delightful design for a portable— 


but the battery wouldn’t go in. The > \ \ 
solution? Order specially designed é \ 
batteries or start all over again. oy ' 
Designers of battery radio sets should , \ 
note this dilemma. Time, effort (and 

money) are wasted if you prepare a design 

and then find you haven't left room for 

the battery. Of course Ever Ready 

can supply special units but it’s so much 


simpler to call us in early so that your 


+ 
oF 
au 
an 
3 


set is designed, if possible, to take 


one of our many standard batteries. 


DRY BATTERIES 
FOR RADIOS 


. If you have a design problem involving dry 
batteries, get in touch with us at Hercules Place, Holloway, 
London, N.7 Telephone: ARChway 3030. 
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Vath Contd tecyyo@ee to you — 
“e you dont watcte est Sty! 


This is the new WINDSOR 
SAPPHIRE STYLUS being 
flame fashioned at 2050°C 
which is very, very hot— 
as hot as Hades! 


This is the way nature 
fashioned sapphire. 


NOW Sapphire 


Bearings Limited repeats 
nature’s flame polishing 
5,000 times a day. 


In all the usual 


YOU ARE SEEING FOR WINDSOR range: 

THE FIRST TIME THE | “5 | 

SMOOTHEST, HARDEST, (8 rpm) eases 
MOST LASTING weiter Cantilever—for 


use in B.S.R. 


MONARCH 
SAPPHIRE EVER Pa “ 
( 
(78 rpm) 


33 rpm) 


ony 5/6 encn 


FROM ALL 
RETAILERS 


Made exclusively by SAPPHIRE BEARINGS LTD. 962, MOUNT STREET, LONDON, W.! 
EASILY THE WORLD'S LARGEST MAKERS OF SAPPHIRE STYLI 


The illustration shows how unobtrusive the 
U2RC is and how, with its attractive 
cream insulator and cream sleeved rods, it so 
readily fits in with any form of room decora- 


tion. 


ANTIFER 


LIMITED 


WIRELESS WorLD 


U2RC-ing 


perfect 


pictures 
AND CONTENTED CUSTOMERS 


Pre-assembled, telescopic tuneable rods, which can 


be swivelled and locked in any angular position, 
are the exclusive features of the Antiference De Luxe 


room aerial for multi-channel use. 


Model U2RC complete and ready for immediate 


use with 15ft. of cream plastic covered cable. 
LIST PRICE 21/- 
Model U2R as U2RC but without cable 


LIST PRICE 15)/- 


F wd C The design of these aerials is fully 
covered by Antiference patents. 


BICESTER ROAD, AYLESBURY, BUCKS. Telephone: Aylesbury 1467/8. 


OUBAR 
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Aircraft 
INTERCOMMUNICATION EQUIPMENT 


@ Very Compact—The 
Amplifier Unit is only Sin 
wide x 6in deep by 7in high. 


@ Light Weight—The com- 
plete equipment weighs 
less than 9lbs. 


Easy to service—The 
Amplifier folds open to give 
complete accessibility to 
every component. 


Absolutely reliable—The 
equipment is fully trop- 
icalised and has received 
the most stringent Service 
trials. 


@ Standard Mounting—The 
Amplifier may be mounted 
as a unit In the R.C.E.E.A. 
rack system. 


oe = @ A.R.B. Approved. 


"THE Airmec “ Brick” Intercommunication Equipment, which is used 
extensively in Service Multiseater Aircraft, is now available for installation 
in civil aircraft. 


The equipment, consisting of the Amplifier A1961, Control Unit 702 and 
Junction Box 154, provides clear undistorted communication between up to 
ten stations. Two receivers and one associated transmitter may be connected 
to the system to enable the pilot to transmit and all crew members to hear the 
signals received, this being accomplished with negligible cross-talk in the 
receiver circuits. 


The units are available as separate items and are suitable for incorporation 
in many different wiring systems. 


Full details of this or any other Airmec instrument will be forwarded gladly upon request. 


AIRMEC LIMITED 
HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND 


Cables: Airmec High Wycombe 
Tel.: High Wycombe 2060 
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DUBILIER 


‘Phone 


Acorr 


CONDEN 


2241 
Cables 
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Worlds Finest CAPACITORS 


NITROGOL PAPER DIELECTRIC CAPACITORS. DUBILIER introduced this 
modern compact form of paper dielectric capacitors now familiarly known to the 
industry as Nitrogols. Continuous development and long experience of a wide variety 
of applications ensure constant improvements to designs, thus maintaining Dubilier’s 
lead in this important field of electronic and radio engineering. Catalogue NC.453 
giving details of the full range of DUBILIER Nitrogol Paper Dielectric Capacitors will 
be sent to you upon request. 


YICON WORK 


| LONDON YW 3 
rams riiv 


Marconi internat 
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GECALLOY CORES 


serve the 


elecommunication Industry 
FROM LOWEST to HIGHEST FREQUENCIES 


if 
eS 
LarRoec 
iS 
Toroios 
or. | AS. 


a Vv i. 
| f_% 7 


| Smace ry | Scatw ano SiuG i 


| Toroios Cores 


0 Kes 100 Ke/s iM 10 Mess woMcs 1000Mc,s 


FREQUENCY ad 


For further details apply to : 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL WORKS ¥ SILK STREET SALFORD 3 , LANCS 
LONDON OFFICE: MAGNET HOUSE ° KINGSWAY TEMPLE BAR 4669 


A Subsidiary of THE GENERAL ELECTRIC CO. LTD. of ENGLAND 
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REPORTER 


MOBILE RADIO TELEPHONE 


For Engineering Communications 


@ The “ Reporter”, a compact and 
economical equipment designed to fit 
neatly under vehicle dashboards. Also 
available in transportable form or for 
use as a fixed station 


ee In civil engineering, control of 

mobile vehicles and personnel is all 

oo e —— important. The Pye “Reporter”, 

by providing an ever-present link 

to administrative H.Q., is of in- 

estimable value in speeding up all remote operations and achieving 

vast economies in plant and manpower. Reason enough that it 

should feature so prominently in over two-thirds of the V.H.F. 
schemes in the United Kingdom 


Pie 


a 


| 
Pye (New Zealand), Led., Pye Canada, Ltd., Pye-Electronic Pty., Led., | Pye Ireland, Led., 
Auckland C.1., New Zealand. | Ajax, Canada. Melbourne, Australia. ' Dublin, Eire. 


Pye Radic & Television (Pry.)Ltd., Pye Limited, | Pye Limited, hve Pye Limited, 


? 
4 


Johannesburg, Plaza de Necaxa 7, Tucuman 829, 5th Ave. Building, 
South Africa. Mexico 5. Buenos Aires 200 Sth Ave., New York 


PYE LIMITED - »-©§ CAMBRIDGE ENGLAND 
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Sy Yppointment lo lhe Professional Engineer 


PAINTON WINKLER SWITCH 


Switching up to 30 positions per bank. 
Adjustable stop to set number of positions. 
Single, Double, Three-Pole or Four-Pole designs. 
1 to 6 Banks operated from common shaft. 


Distinctive design Knob, with adjustable skirt. 


PAINTON & CO. LTD. have entered into 
an exclusive arrangement with Eduard Winkler 
Apparatebau Of Nuremberg, Germany, to 
manufacture and market the well-known 


Winkler Precision Multi-Way Switches. 


octham fiton 
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» ELECTRO” 
» METHODS, f 


cAgoe 


(OF aes) 


—the first 
name for 
precision 


Comprehensive 
technical data of our 
extensive range of 
standard relays 

will be forwarded 
on request 


" m ge. \ Most types now available for 
. PROMPT DELIVERY 


Miniature ~ \ i 
Moving-Coil Type Time-Delay Type 


Also manufacturers of:- Cartridge Thermostats, 
Adjustable Contact Thermometers, 
Magnetic Amplifiers, 

Low-Inertia Integrating Motors, 


wt te 


ELECTRO METHODS LTD. (Division WR), CAXTON WAY, STEVENAGE, HERTS 
PHONE: STEVENAGE 780 


GF, ee 


Visit our Stand No. 9 at ‘*Electronics at Work"’ Exhibition, Chamber of Commerce Hall, Birmingham, Nov. 23rd-25th 


“aba 
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ALUMINIZED 


USEFUL 
LIGHT 


N Ediswan Mazda aluminized pic- 
ture tube gives a picture 60%, WITHOUT ALUMINIZING 

brighter and more contrasty than is Without aluminizing, tubes waste half 

possible with an ordinary tube. their light (see diagram above). To 


counteract this the brilliance must be 


In addition, Ediswan aluminizing increased and the tube life is shortened. 


protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode SCREEN 
gun to protect the cathode, tube life 
is increased, te - 
Ediswan production methods, which a 
include the special in-line vacuumiz- on SAGES 
ing system, ensure a higher, more 
uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen. All the light is 


hg : thus thrown forwards giving bri " 
aluminized picture tubes. us thrown forwards giving brighter 
clearer pictures and extra life. 


EDISWAN ~—inewcu 


MAZDA 6 fully equipped cathode ray tube service 

depots provide better, quicker tube testing 

ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes are 

THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 

155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backing to 
Member of the A.E.1. Group of Companies, the Trade, 
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ELECTROWICS AT WORK 
Ird-250h November 1954 
BIRMINGHAM 


== bridge or resonance methods 


1 ke/s or 50 Me]s 


For the measurement of the magnification 
factor of inductors or the phase 
defect of capacitors at 1 or 10 ke/s 
UNIVERSAL BRIDGE Type TF868/1. 


OPERATING FREQUENCY: I or 10 kc/s 
DIRECT MEASUREMENT RANGES 
Q: 0.1 to 10 at I kc/s; 1 to 100 at 1Oke/s 
Tan 5: 0.001 to 0.1 at I ke/s; 0.01 
to | at 10 ke/s 
Capacitance : [uuF to 100uF 
Inductance: 4H to [00H 
Resistance: 0.1() to 1OM{) (d.c,) 


For measurements up to 50 megacycles 
—CIRCUIT MAGNIFICATION 
METER Type TF 329G. 


OPERATING FREQUENCIES 
50 ke/s to 50 Mc/s 
DIRECT MEASUREMENT RANGES 


Q@: 10 to 500 

Tan §: 0 to 0.1 

Capacitance: 0 to 41éuuF 

Inductance and resistance may be deter- 
mined indirectly: for measurements at 
frequencies up to 170 Mc/s, use HF, 
Circuit Magnification Meter Type TF 886A, 


TF 329G 


May we send you our booklet ** Measurement by Q Meter”? 


MARCONI instRUuMENTS 


GENERATORS «+ VALVE VOLTMETERS + FREQUENCY STANDARDS 
WAVEMETERS + WAVE ANALYSERS + BEAT FREQUENCY OSCILLATORS 
MARCONI INSTRUMENTS LTD -. ST. ALBANS - HERTS - Telephone: St. Albans 6160/9 


Midiand Office: 19 The Parade, Leamington Spa. Northern Office : 30 Albion Street, Hull 
Export Office: Marconi House, Strand, London, W.C.2 
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REAL HIGH FIDELITY at modest cost 


®Manufacturer-to-Consumer policysaves you atleast one-third cost! 


We are now epesteticins in the supply of units 
for making up high-fidelity Radio and Record- 
reproduci noeente for use in the Home, 
smal) Halls, Schools and Gra 

and single ems for replacing in “existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, including 
Saturdays, from 10 a.m. to 6 p.m., or will deal 
with Saaisies fi return of post. Gur new illus- 
trated nd § t will be a great 
boon to those “desiring mek quality equipment for 
ure. Send two 2}d. stamps for 
It may well save you pounds. 


your copy “now. 


No. | "SYMPHONY" AMPLIFIER is a 3-channel 
5-watt Gram/Radio Amplifier wich astonishingly flexible 
tone control. You can lift the treble, the bass, or—and 
here is the unique feature—the middie frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard. it is thus possible to arrange 
che frequency-response of the amplifier to a curve equa’ 
and opposite to the resultant curve of the other items in 
the chain so that what finally registers in the brain is as 
per original. This flexibility of control is far more impor- 
tant chan mere nominal linear response of the amplifier 
as the pick-up, speaker, etc., are not linear. Independent 
Scratch-Cut is also fitted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of records from old 78's to new L.P.s. Input is for 
all types of pick-up of 0.2v. output or more and there 
is full provision (and power) for Radio Tuner. It is available 
to match 2/3 or 15 ohms speakers. Price: 10 gms. (carriage 
5/-). Fitted in Portable Scee!l Cabinets, 35/- extra. 


No.2" SYMPHONY " AMPLIFIER as No. | but with 
10-watt Push-pull triode output and triodes throughout 
Woden mains and output transformers and choke. Ful! 
provision and power for Tuner. Output tapped 3, 7.5 
and 15 ohms. Competes with the most expensive ampli 
fiers on the market yet costs only 15 gns. (carriage 5/-) 
Fitted in portable Stee! Cabinet 2 gns. extra 


eccce 


“SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above mode! Amplifiers are avail- 
able with all controls on a separate Control Pane! with 
up to 4 feet flexible cable which simply plugs into the ampli 
fier. Enables the Amplifier proper to be sat in the bottom 
of a cabinet whilst che controls are mounted conveniently 
higher up. Extra cost 2 gns, 


“STUDIO SYMPHONY ” AMPLIFIERS, Models | 
and 2, new models specially designed to get the maximum 
out of the revolutionary new Collaro Studio pick-ups and 
heads type Specification as per our Standard 
Symphony models but with high-gain, low-noise, built-in 
Pre-amplifier stage with separate switched correctors for 
Sed. and L.P. Third position on switch provides input 
matching for Acos and similar output pick-ups. These 
remarkable new models thus provide al! the tacilities and 
matching of our Standard Symphony Amplifiers PLUS 
the specialised Collaro matchings. Send for copy of 
“The Gramophone" review of these instruments. 
Price: No. |, 12 gms.; No. 2, 17 gms. Carriage 5/-. 


CURRENT GARRARD PRODUCTS AVAILABLE FOR 
IMMEDIATE DELIVERY FROM STOCK AT PRESENT. 


3-SPEED GRAM UNIT MODEL “ T”’ with new type 
turnover pickup head, £10/12/8, post 2/6 

MODEL TA as above, but with plug-in turnover head, 
£10/16/-, or with two separate high fidelity Acos HGP35 
heads, €12/15/6. Unit less heads, £8/11/-, post 2/6. Heads, 
42/3 each, post |/- 

MODEL TB as above, but with long pickup arm. Less 
heads, £8/11/-, pose 2/6 

Heads to fit this unit: Decca XMS, 55/-, Decca Crystal, 
35/-, Garrard Standard Magnetic, 25/-, miniature magnetic 
low impedance, 25/-, miniature magnetic high impedance, 
35/-, Post on heads |/-. Unit can be supplied with any 
combination of above heads and is carefully adjusted for 
stylus pressure on despatch 

RCIIO NEW MODEL AUTO-CHANGER with new 
type turnover head, €£13/19/6, carriage 5/- 

MODEL RC8OM, less heads, £15/4/6, with new turnover 
head, €17/9/6, wich two separate Acos HGP35 heads, 
€19/9/-, carriage 5/- 

COLLARO liatest model AC3/554 Unit with fixed 
head (“O"’ or “P"’ cartridge) £8/18/4. Post 2/6 
COLLARO model 3RC53i AUTO-CHANGER. 
We are pleased to say that after most careful and rigorous 
trial, we can highly recommend these improved 
Auto-Changers by Collaro. The standard of engineering 
is of the highest and in addition to being very easy and 
quick and foolproof in operation, they are fitted with the 
revolutionary high-fidelity plug-in ‘STUDIO ” Pickup 
heads of which the Type “‘O” is matched to radio sets 
and medium-gain amplifiers and the Type “ P "’ is designed 
for high-gain amplifiers The Type “PP” is exactly 
matched to our new model Studio Symphony Amplifiers 
The price complete with either type pickup head is 
€15/3/-. The 3RC532 as above, but mixes 10-inch and 
12-inch records, costs £17/10/-, carriage 5/- Delivery 
from stock 

COLLARO NEW MODEL RCS4 MIXER/AUTO- 
CHANGER with Studio “O" or “P" Pick-up 
Cartridge in head, €13/4/2, carriage 5/- 
TRANSCRIPTION MOTORS IN STOCK. 

COLLARO MODEL 2000, less pickup, €13/9/6. 
COLLARO 2010 with pickup complete on unit plate 
£18/4)9. 

iMustrated leaflet on Collaro Products on paquets 
CONNOISSEUR, 3-speed motor, £23/8/11. 


LI GOODMANS CORNER CABI- 
NETS (left) for the AXIOM 150 
Mark 2 manufactured by us to Messrs 
Goodmans’ measurements. Height, 
44in. Price: complete kit in plain 
board with |-in. chick feic, 8 gns. Price 
ready built, 10 gns. Finished in 
figured walnut, 16 gns. Other 
veneers to order. Carriage extra 
according to area 
“SYMPHONY” BASS REFLEX 
CABINET KITS. 30in. high, consist 
of fully-cut din, thick, heavy, inert, 
non-resonant patent acoustic board, 
deflector plate, felt, all screws, etc., 
and full instructions. 8in. speaker 
model, 85/-; {0in. speaker model 
97/6; lin. speaker model, €5/7/6. 
The design is the final result of extensive research in 
our own laboratory and is your safeguard of optimum 
acoustic results. Carriage 7/6. Ready built, 10/6 extra. 


HIRE PURCHASE FAciuiTies 


NOW AVAILABLE on orders of £15 or 


Send one-third deposit with order, balance over 6 or 
12 monthly instalments State which required 


NORTHERN RADIO SERVICES 


il & 16 KINGS COLLEGE RD., ADELAIDE AD... 
LONDON, N.W.3. Phone: PRimrose 8314 
Tubes: Swiss Cottage and Chalk Farm 

2, 13, 31, 113, 187 


over. 


Buses 


“SYMPHONY” BASS 
REFLEX CABINETS, fully 
finished in figured walnut, oak 
or mahogany to our own 
design and to match our 
Console Amplifier Cabinet 
enabling the housing of a whole 
equipment in a two piece suite, 

speaker model, 

10in., 11; Bin, 

Carriage according 

The 10in. model is 

ideal for the WB HF 1012 (see 

“The Gramophone” review 
March). 


W.B. BASS REFLEX 
CABINET in Kit Form 
(veneered) to house HFIOI2 
and Tweeter, 10 gns. Carr 
by Road, !0/- 


CONSOLE AMPLIFIER 
CABINETS (above), 33in 
high, lift-up lid with piano 
hinge, take Tape Deck, Gram 
Unit or Auto-changer, Ampli- 
and Radio 
finished medium 
walnut veneer. De Luxe 
version, 10 gns. carriage 
according to area Other 
veneers |0/- extra. 


fier, Pre-amplifier, 
Feeder Unit, 
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... LOUDSPEAKERS 


These loudspeakers have been designed to provide minimum magnetic 
interference together with high acoustic efficiency. ELAC Elliptical and 
round loudspeakers are used in most of the leading Television and 
Radio receivers. 


PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER. 


” x 4 Flux 6,500 . Flux 6,500 
ye 19/10 | | . 


Elliptical Gauss , Gauss 


Flux 6,500 | ¢ Flux 7,500 
17/2 y 
Gauss 


Gauss 


Flux 6,500 y Fl 7,500 
18/6 | ra 
Gauss 3 Gauss 


=> 


ELAC Stamford Works, Broad Lane, Tottenham, N.15 


ELECTRO ACOUSTIC INDUSTRIES LTD. 
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One thing leads. 


not to another but to 
success. A formula second to 
none in the world of industry 
is: “Do one thing only and do 
it well.” Many great organisa- 
tions have been founded and have 
flourished on the application of 
this principle 
So Parmeko, who devote all their 
enthusiasm, enterprise, and energy 
to making transformers, cannot claim to have 
thought of something new ; they do profess, however, to apply 
every up-to-date method to help them do their job well—so success- 
fully, in fact, that with some great manufacturers of electronic and 
electrical equipment the name Parmeko is synonymous with the best transformers 


2 ~ 


u// 4 /} The firm with the one-track mind 
| PARMEKO / LEICESTER 


MAKERS OF TRANSFORMERS for the Electronic and Electrical Industries 


aa) 
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RECTANGULAR 
Television 
CATHODE «= fy | 


These G.E.C. Television tubes combine all the requirements for perfect viewing. 
ALUMINISED SCREENS for brighter and more contrasty pictures with long life and 
freedom from screen burn. GREY FILTER GLASS faceplates with high light trans- 
mission efficiency permitting viewing under normal lighting conditions without 


loss of contrast and without need for separate viewing filters. 


Both tubes are provided with an external 
graphite coating, and have a scanning 
angle of 70° 

Va (min) 10.8 kV Va (min) 11 kV The heaters are suitable for both series or 
Va (max) 14.0 kV Va (max) 16 kV parallel operation. 


For further information write to The Osram Valve & Electronics Dept., 
GENERAL ELECTRIC CO. LTO... MAGNET HOUSE, KINGSWAY. LONDON. W.C,2 


C 
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Compelling reasons for choosing the 


Astronic " MIGH FIDELITY AMPLIFIER 


Al 280 Tone 
Corrector Unit 
ait.u1.0 


Al254C 
£26.5.0 


SENSITIVITY: MICROPHONE, 20 mv, | megohm. 

PICK-UP AES, 10 mv, | pr Meng Mh = 
> ing o 

PHONO f.f.r.r. 10 mv, a veer A s 

RADIO (Tuner) 200 mv, 4 megohm. 

TREBLE CONTROL, 10 db at 10 ke’/s with 

1 ke/s zero. 

BASS CONTROL, +10 db at 100 c.p.s. with 

| ke/s zero. 

Both controls independently and continuously 

variable. 


OUTPUT!) HARMONIC INTERMODULATION RESPONSE 
DISTORTION DISTORTION* 


| Wels (7,000 </s| 400-4,000 « s| 60-7,000 c/s | 


iw 0.22% | 0.03% | 0.022 0.056% | + Sdb 20¢/s-20 kes 
aw =| 6.43% | 0.12% 0.36% | 0.42% | + Sdb20c/s-20ke/s 


*\In each case lower frequency modulated by higher frequency 
12 db down. Noise level 63 db below full output. 


eee 0 6 |... 


Send for full details and specification to :— 


N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1 


Telephone: EUSton 7515. Cables: MIERSCO. 


| 
We are glad to announce 


the immediate availability of “Scotch 
Boy” Magnetic Recording Tape on 
a new clear plastic 7" reel—more 
solid, perfectly balanced, with a 
large centre hub and simplified 

V slot threading. 


Magnetic Recording Tape 


Each new reel has its own sturdy handsome 
hinged box, in our familiar black and 

plaid, with ample writing space on the 
underside. 


A 


‘§COTCH BOY 


REGD. TRADE MARK As for the tape, it will “speak for itself.” 
MAGNETIC RECORDING TAPE On all types of recorders it will give true, 
brilliant quality. It is an all-British 
ANOTHER 3M.) prooucT product of which we are proud. 


MINNESOTA MINING & MANUFACTURING CO. LTD Daily, professional and home recordists 
Arden Rd, Adderiey Park, Birmingham 8 167 Strand, London WC2 alike are changing to “Scotch Boy.” 
90 Mitchell St, Glasgow Cl 16 Mosle, St, Manchester 2 
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ADVANCE COMPONENTS LTD., MARLOWE RD., WALTHAMSTOW, LONDON. E.17. Telephone : LARkswood 4366/7/8 


\ high-precision piston-type unit for direct 
coupling to a resonator. Works in the least 
attenuation mode H,,(TE,,) and ensures strict 
linearity. A crystal diode and non-inductive 
capacitor are built in so that the output voltage 
can be read directly on a meter connected to the 


| “4 
termination provided. x £ 6 cto. 


(NETT PRICE in U.K.) 
Output impedance 75 ohms e Attenuation range, 125 db 
@ Waveguide Cut-off frequency, 9200 Mc/s. 


Diameter of bore, 0-750 in. @ Piston travel, 0.01113 in. per degree 
rotation of spindle @ Size 12}in. x 2}in. x 2] in. (excluding output plug) 


e Weight approximately 2 lb. 


meee A $7 


PISTON 
ATTENUATOR 


FULL TECHNICAL DETAILS IN FOLDER W 24 


ADVANCE COMPONENTS LTD., MARLOWE RD., WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8 
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The wide range of Aerialite aerials includes types 
tor television, radio and f.m. reception. Our long 
experience in this specialist field enables us to 
market serials of extra bigh efficiency which ive 
years of trouble-free service. For example, there 
is no equal te the Dublex T.V. serial in terms of 
torward gain (6 4B) and broad bandwidth at the 
low price of £4/8/6. There are many other unique 
serials in the range-—-send for details. Retail 
prices are from 13/6 


Two valuable additions to the accessory range are 
the Part No. 166 coaxial plug and the Part No. 169 
In-line attenuator. The plug is of three piece con- 
struction and is easily fitted to the semi-sirspaced 
and standard types of coaxie) cables. The In-line 
attenuator is available in five types, 64B, 1248, 
184B, 244B and 364B and carries plug and socket 
ends. It may be instantly inserted in serial down- 
lead Other accessories include plugs, sockets, 
lightning arrestors, brackets, ete 


A new type of T/V downlead has recently been 
introduced under the trade mark of * Aerazial."’ 
This cable has lower attenuation than solid types 
and yet is available at the same price (8d. per yd 
retail price Other cables available include twin 
feeders (screened and unscreened) for 75 ohm 
and 300 ohm applications as well as 50 ohm and 
75 ohm coaxials with solid and semi-sirspaced 
nsulation. A special low capacity cable for car 
radio serial connections etc. is also manufactured 


Aerialite connecting wires are being increasingly 
used in the radio, T/V and electronics industry 
due to their flexibility, wide colour range and low 
cost. Thermoplastic insulation ensures a higher 
dielectric pius the advantages of greater mechani- 
cal strength, fire resistance and permanence 
Aerialite connecting wires are easy to handle 
and easy to strip and save valuable time on the 
production floor. Please send for leafiet and prices 


Aerialite relay cables have been designed and 
manufactured to provide efficient and permanent 


R ft LAY instaliations for sound and broadcast relay net- 
CAB LES works To meet these eracting requirements 


these cables have the minimum of attenuation 
combined with high mechanical strength. The 
range includes single and double star quad, single 
polythene insulated, flat twin Fig. 8 and single 
star quad copper taped relay cables Tele 
vision relay cables are also available. 


Types D.A.1. and PAI-8 meet the need for both 
multiple outlet and individual serial distrib 

and amplification. Model DAI will provide unity 
gain with at least 30'T/V receivers operating and 
the specification includes heavy duty power pack, 
neon indicator, two stage, gain control, two inde- 
pendent coaxial outputs. The size is 16jin. = 
6in Tein 

Type PAI is available with up to eight coaxial 
outlets and is suitable for showroom or demon- 
strations purposes 


Your Enguiries Invited 


COMPLETE SATISEACT/ON 
WITH 


AERIALITE 
PRODUCTS 


AERIALITE LTD - CASTLE WORKS - STALYBRIDGE - CHESHIRE 


actual 


@ No fatigue —as 
light and easy to use 
as a pencil ($ 07z.). 
This is the 


@ Speeds production— 
ORY X 


heats up in 30 seconds. 


@ Prevents damage — pin- 
ze point heat concentration for 
small assemblies. 


@ Robust construction — no 
ceramic or mica formers to 
break or flake. 


@ Fully reliable — used by the 
world's most famous manufacturers, 
British and Foreign Governments. 


12 


a 
12 
24-274 


50 
12 ; 6 10 


6 
3/16 1/16 3/32 5/32 


(push-on) | (push-on) | (fixed) | (push-on) | (push-on) 


0.25 oz.} 0.25 oz. 


SUB-MINIATURE 
SOLDERING 
INSTRUMENTS 


Sole Distributors: 


ANTEX -3 TowerHill-London- EC3 


Telephone : ROYal 4439 


WIRELESS WoRrLD 53 


Loud-speaker Manufacturers to the radio industry since 1930 


We dont suppose... 


> 


that our attempts this year at point-counterpoint in advert- 
ising (“We do this, we don’t do that,”...“ We don’t do this, but 
we do the other”) have struck “Wireless World” readers as 
outstanding examples of publicity They are just another 
method of presenting the simple story we have to tell to the 


rather special audience we wish to reach 


We do know, however, that our loudspeakers are out- 
standing examples of design, performance, and_ reliability 
These qualities, together with their competitive prices, have 
achieved for them over a period of 25 years a reputation 


which ts its own advertisement 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON ENGLAND 


Telephone; Wolverhampton 22241 (5 ‘ines 
Telegrams: Audio Wolverhampton 
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MIC()VAC 
ELECTRONIC 
TEST METER 


A portable panclimati« battery re) 
11ns Operated valve voltmeter for 
laboratory or field use 


Measures d.c., ac. and r.f. voltages 


from 0-2 to 480v 
Measures d.c. balanced voltages 


Measures resistances to 10 Megohms 
in 5 decades 


Measures v.h.f. voltages to 200 Mc's 


Multiplier extends d.c, range to 2400v 


the ELECTRONIC INSTRUMENTS LTD 


RICHMOND 2 eee REY.- ENGLAND 
Telephone Richmond 5656 


75 ohm. TV. DOWNLEAD CABLE 
Nominal Attenuation at 50Mcs-2.5dB100ft. — 


P.V.C Sheath 
Plain Copper Wire Braid 


Cellular Polythene Insulatedto 0/129 Diameter... .., 


1/029 Annealed Copper Conductor 


A Glover Product) 


3 W.T GLOVER £ CO. LTD. <a; Specialists in 
Ce arrenean  Mancuestele fie Plastic Extrusion 


oo 
NS ed 
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The PF 91 amplifier, with the PF 91A remote 
control unit, is a versatile and practical com- 
bination for those who demand realism in 


sound reproduction from record players, tape 
recorders, microphones or radio tuners. 


% Built to proved mechanical and electrical 
engineering standards and suitable for 
continuous use even under tropical con- 
ditions. 


Frequency range substantially flat over 
entire audible range of 2—20,000 cycles 
per second, up to 12 watts output. 
Excellent oscillatory transient response be- 
cause of balanced response characteristic 
from 2 cycles per second to 160,000 cycles 
per second. 

Low noise level. 

High damping factor. 


Very low harmonic and intermodulation 


distortion. % Note the cable form wiring which ensures 


the complete stability of design and per- 
formance of every PF 91 amplifier. 


% Most components are mounted on turret 
legs which makes them easily accessible. 


% Generously-proportioned mains and out- 
put transformers guarantee the true hi-fi 
quality claimed for the PF 91. 


% National Physical Laboratory Report avail- 
able free on request. 


MODEL PF9I 
28 cns 
MODEL PF9IIA 
12 cons 


(U.K. PRICES ONLY) 


4 ft. extension cable available free of charge. 20 ft. 
Under-chassis view PF 91 extension cable available for 35/-. 


MiTeEoD CAMBRIDGE 
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SOLDERING 
INSTRUMENTS 


AND ALLIED EQUIPMENT 
for factory, maintenance 
and instrument makers 


*KMINIATURE 
JOINTING 
becomes a 

*KMINIATURE 

problem with 
ADCOLA 
EQUIPMENT 


INSTRUMENT 


FACTORY BENCH 
LINE MODEL 
ve” Bit 
List No. 64 


(Centre) 


PROTECTIVE 
SHIELD 


List No. 68 


MODEL 
With Collet held 
4 Bit 
List No. 70 


OTHER 
MODELS 
AVAILABLE 


Standard Volt ranges stocked : 
6/7 12/13 22/24 50/55 
100 110 200/220 230/250 


Write for complete catalogue 


AIDCOLRA 


PRODUCTS LIMITED 


Cranmer Court : Clapham High Street 
London, S.W.4 Phone : MACaulay 4272 
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MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


THE 
ADAPHONE 
RADIO AND 
TELEVISION 

ATTACHMENT 


A WIDE RANGE 
oF 
HEARING AIDS 


EARPHONES, 
PILLOWPHONES, 
MICROPHONES 
AND 
CONTROL BOXES 


Hospital | 


hurct 
che 


p installat 


Group 
HEARING AIDS 


for Schools f 


ELECTRO-MEDICAL 
APPARATUS 


The Multitone Portab) 


Inquiries shou € addre 


MULTITONE ELECTRIC CO. LTD. 
223-227 St: John Street, London, E.C.|I. 


PIONEERS I(N SOUND AMPLIFICATION 


WirELEss WorLD 


333533 PLUG REF. 736022 
eee SOCKET REF. 736023 


wn i MM | This cable mounting elbow connector is the 


latest addition to our well-known range of 


plugs and sockets complying with R.C.S. 322. 


For full details please write. 


D & ARB — APPROVED 


POWER CONTROLS 


Linmtteéo 
EXNING RD., NEWMARKET PHONE: NEW 3181/2/3 
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THIS 
CASE IS ONE OF OUR 1072 SERIES 

It is robustly constructed and has 

excellent ventilation. 

Front panels of 10 S.W.G. steel bolt to 

standard G.P.O. drillings and it is supplied 


with chassis runners and cast inset 


handles. 


It is one of our new range of standard 


metal cabinets, cases, racks and desks. 
reg. des. app. no. 8TO0B11 


SEND TO DEPT. A 
for illustrated catalogue 
of our standard range 


112-116 NEW OXFORD STREET, LONDON, W.C.1 


MUSeum 7878 


PRE-RECORDED TAPES— 
ON 


MAGNETIC TAPE RECORDERS 


With the introduction of this new medium, the full frequency range of 

Reflectograph Recorders and their ability to be set to give the correct 

musical pitch, establishes a standard which will make an instant appeal to 

the connoisseur. Conforming closely to the C.C.I.R. recommended 

specifications, particularly with reference to head azimuth and play-back 

characteristics, they enable the very high quality associated with this form 

of reproduction to be realised for the first time in the home. Both the 

present range of Reflectograph equipment and the two new models listed 

below have in common the unique advantage of being able to set the 

correct musical pitch —a feature which is exclusive to these recorders 

Model TR1. Reproducer only. Frequency Model RR1. Separate Record and Playback 

response 75-14,000 cycles + 3 DB. Output Amplifiers. Frequency response 75-14,000 

0.25 volts from cathode follower. cycles + 3 DB. 50-14,000 cycles 6 DB. 
Output 1.3 volts from cathode follower. 


) 


For full information on the Reflectograph Range write to the Manufacturers 


RUDMAN DARLINGTON (ELECTRONICS) LTD 
Wednesfield, Staffs. Te/: Wolverhampton 31704 


WhiteAd 
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modest cost. 


SEPARATE 
COILS 
4). 


A full range is available 
for all popular wave- 
bands and purposes. 
Fully descriptive leaflets 
and connection data avail- 
able (Optional) new 
fixing 2d. extra Just note these 
* Features * Only lin. high. 
* Packed in damp-proof containers. * Vari- 
able iron-dust cores. * Fitted tags for easy 
connection. * Low loss Polystyrene formers 
L. or M.W. T.R.F. REACTION COIL TYPE 
OR 11-12, 4/9. 
A range of coils 
available 
A special design of coils now available for 
reflex circuits 


FREES 


for F.M. Receivers shortly 


Send 5d. 
including 
Circuit and Practical 
3-valve (plus rectifier) 
portable superhet 


interesting miniature circuits, etc. 


“ PRACTICAL WIRELESS” 


Coronet Four; Beginners’ Superhet; 
Modern High Power Amplifier 2; Attache 
RIISS Converter; A.C 


3-speed 


Case Portable 


Band-Pass 3; Modern |-Valver; 


Autogram, modern reflex, etc. 


as required. 


to connect to switch, 


OSMOR 


These really powerful units in compact form give quality and performance right out of proportion to their midget size and 
: Osmor “‘Q”’ Coilpacks have everything that only the highest degree of technical skill can ensure—extra 

selectivity, super sensitivity, vedaptability. Size only |} x 34 x 24 with variable iron-dust cores and Polystyrene formers 
P Buite- -in trimmers. Tropicalised. Preali ve Receiver-tested and guaranteed 
ideal for the reliable construction of new sets, also for conversion of 


Mains and Battery superhets. 
Send to-day for particulars! 


the 2! Receiver, TR.1196, Type 18, Wartime Utility and others 


(stamps) for fully descriptive literature 
“The really efficient 5-valve Superhet 
Drawings,’ 
T.R.F. 
circuit, 
leaflets, Chassis Cutter leaflet, and full radio and component lists, and 


Wavebands may be added or changed in a few 
minutes. Switching arrangements can be increased 
Multi waveband Coilpacks may be 
easily made up. The Coil Unit consists of Aerial 
and Oscillator Coils and Trimmers wired and ready 


DESIGNERS ARE 


Wirecess Wor_p 


and T.R.F. receivers. 


OSMOR sTATION SEPARATOR 

The Separator may easily be tuned to eliminate 
any one station within the ranges stated and 
fitting takes only afew seconds. Sharp tuning 


is effected by adjusting thebrass screw provided 


TYPE METRES 
141-250 
218-283 
267-341 
319-405 
395-492 
455-567 

1450-1550 

8 410-550 k/c 


Aerial 
plugs \ 
in here 
2 
Be Plugs 3 
into 4 
receiver 5 
6 
7 


7'6 
COMPLETE 
Metal dials, 


Type Mi, L.M.S. waves 
Price 3/€ each 


6valve ditto, 
circuit, Battery 


Coil and Coilpack 


59 


radio products Itd. 


(Dept. W.59) 418 BRIGHTON RD, SOUTH 
CROYDON, SURREY. Telephone Croydon 5148/9 


Only 5 connections to make. All types for 


CHASSIS CUTTER 


Type Hole Sizes 


! lin. x Ihin 
2 fin. x Ifin 
3 fin. x Ihin 
4 gin. x Zin 
HWiust. price list on 
request. 


LF.s. 465 k/c. Permeability-cuned with 
flying leads. Standard size Ijin. x Ifin. x 
3}in. For use with OSMOR coilpacks “ | 
others, 14/6 pair Midget |.F.s. 465 | 
in. x Bin. x Zgin., 2E/+ pair. PREALIGNED. 

1/6 extra, both types - 


Dt4LSG—VARIOUS DIALS CALIBRATED TO COILS 


overall size 5#in 


Cream background, 3-colour 
M. waves. M3, M. and 25S. waves. 


square. 
M2, L. & 


Pointer 1/6; Drum, Drive, Spring and Cord, 3/2. 
Type A glass dial assembly, measuring 7in. x 7in. (94 x 94 ore Mounts 
1/6 


in any position. Choice of two 3-colour scales, 24/6, P. & 


RRA AAA AAR ARP PDP AD APPR A DPD APD ADAP ADD DDD DPRPDDPDDDD 
OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING 
TO CIRCUITS IN WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED. ¢ 


WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUS CIRCUITS PUBLISHED 
“WIRELESS WORLD,” “PRACTICAL WIRELESS,” “RADIO CONSTRUCTOR" ETC. WE KEEP STOCKS OF THE COMPONENTS 


SPECIFIED. 
“WIRELESS WORLD” 


“No Compromise” TRF Tuner 
** Midget 


2-valve Receiver. 


Mains Receiver." Sensitive 
Television Converter 
(special coils in cans available), Midget 


sensitive T.R.F., etc. 


"W 3dAL LINN 1109 


THE SIMPLEST AND MOST CONVEN- 
IENT METHOD OF SET BUILDING SO 
FAR DEVISED FOR THE AMATEUR. 


PER 
= UNIT 


15’ 


NEWCOMERS TO RADIO: WE HAVE A NEW DEPARTMENT READY AND WILLING TO HELP 


“ RADIO CONSTRUCTOR ” 


Converting the TRII96 receiver to a 
general purpose s‘het receiver simple 
crystal diode set. Radio feeder units. 
Economy 8 W.P.P. Amplifier. Circuit 
and details available for adding push-pull 
to the 5/6 valve Osmor superhet. 


A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION. 


Q COIL UNITS MAKE EASY SWITCHING 


vraes 


COM UNIT TYPE L 


including 4 
foolproof drawings. 


ASSURED OF FULL CO-OPERATION 


Please let us know your requirements — send us your problems. 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


We have, over these last few months, 
devoted our space in this journal to an item- 
by-item description of our main products. 


All Hartley-Turner equipment is designed 
in relation to one prime requirement. The 
requirement is simply stated. 

“It is that each item shall be the best 
that engineering skill, and productive ability 
can achieve.” Our insistence on this high 
standard has as its inevitable result, an 
equipment which will bear favourable com- 
parison with any other equipment available 
anywhere in the world. 


It is our proud claim that we are one of 
the very few firms in the industry to-day who 
manufacture loudspeakers, and enclosures, 
amplifiers, preamplifiers and the main com- 


ponents required for them. 


The high standard which we set is 


best guarantee of satisfaction. 


Prices : 
215 Loudspeaker (inc. P.1 nine —- = 
Boffle ike os rt £8 0 
20-watt Amplifier £33 0 
H.T. Super Control Preamplifier £8 18 


Please send for our data sheets which include full 


details of all the above to 


H. A. HARTLEY Co. Ltd., 


152, HAMMERSMITH RD., LONDON, W.6 


Telephone ; RiVerside 7387 
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NSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED 
ALL PRIMARIES ARE 200250 v. Half Shrouded. 
HSM63 (Midget). Output 250-0-250 v 60 m’a., 6.3 v. at 3 amps., 


at 2 amp 
Output 
2 amps 
HS40. Windings as above. 4 v. at 4 amps., 4 v. at 2 amps 
Ourput 
HS2. 250-0-250v.80ma 
350-0.350 v. 80 mia., 19-. HS30. 300-0-300 v. 80 mia 
250-0-250 v. 100 ma., 21-. WS7S. 275-0-275 v 


s 
250-0-250 v. 60 m'a., 6.3 v. at 3 amps., 5 v. at 


300-0-300 v. 100 mia., 21- HS3X. 350-0-350 v 


Fully Shrouded 
FSM63 (Midget). Output 250-0-250 v. 60 ma., 6.3 v. at 3 amps., 
5 v. 2 amps 169 
Output 
FS2. 250-0-250 v. 80 mia 21- 
FS30. 300-0-300 v. 80 m'a.. 21. FS3. 350-0-350 v. 80 mia. 21- 
FS2X. 250-0-250 v. 100 mia. 23 -. FS75. 275-0-275 v. 100 ma. 23- 
FS30X. 300-0-300 v. 100 mia., 23-. FS3X. 350-0-350 v 
100 m.a 23- 
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 v. at 2 amps 
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amos., C.T. 6.3 v 
4amps.,C.T.5v. 3 amps. Fully shrouded 
FSSO. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
4 amps., C.T. 5 v. 3 amps Fully shrouded 
F3ISX. Output 350-0-350 v. 250 m'a.,6.3 v. 6 amps., 4 v. Samps., 
4.3 amps., 0-2-6.3 v.2 amps. Fully shrouded 
FSI60X. Output 350-0-350 v. 160 ma., 6.3 v. 6 amps., 6.3 v 
3 amps., 5 v. 3 amps Fully shrouded 
FS43X. Output 425-0-425 v. 250 ma., 6.3 v. 6 amps., 6.3 v 
6amops.,5 v. 3 amos. Fully shrouded 
HS6. Output 250-0-250 v. 100 ma., 6.3 v. 6 amps., C.T. 5 
3 amps. For receiver R1355. Half shrouded 
HSI1S0. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T. 5 
3 amps. Halfshrouded 
F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 
Jamps. Fully shrouded 
FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 
,C.T.5¥. 3 amps. Fully shrouded 
Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v 
Fully shrouded 
« Output 230 v. at 30 ma., 6.3 v. at 1.5 2 amps. 
FS1S0. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps 
FSISOX. Output 359-0-350 v. at 150 ma., 6.3 v. at 2 amps. 
C.T. 6.3 v. at 2 amps., C.T. 5 v. at 3amps. Fully shrouded 
The above have inputs of 200/250 v 


OUTPUT TRANSFC RM [RS 
MIDGET OP. 5,0001) to 302 


120-150 ma. max. current 
Secondary 2/4 ohms. Top panel, 
and clamped, eact 
OPO. 10:15 watts output. 20 ratios on Full and Half Primary 
OP30. 30 warts output, 20 ratios on Full and Half Primary 
Williamson's O.P. Transformer to Author's specification 
Chokes for Williamson's Amplifier, 30 H. at 20 mia 
10 H. at 150 ma 


FILAMENT TRANSFORMERS 
All 200/250 v. Input 
) J amps 
) Zamops., 76. Fé. 6.3 ¥ 2 amps 
)O.3 amps.,56. FI2X. I2v ! amp 
3 2amps., 10-. FI2. 12.6 v. tapped 6.3 v 
) 3 amps 
F24. 24 v. tapped 2 v 3 amps 
F29. 0-2-4-5-6.3 v 4amps., 189. FUI2. 0-4-6.3 v. @ 3 amps 
FU24. 0-12-24 ¥ | amp 
FS. 6.3 v. @ 10 amps. or 5 v. @ 10 amps., or 12.6 v. @ 5 amps 
or 10 v. @ 5 amps 
F6'4. Four windings at 6.3 v. tapped 5 v 5 amps. each, giving 
by suitable series and paralle! connections up to 6.3 v. @ 
20 amps 


Quotations, etc. stamped addressed envelope, please 
C.W.O. (add 16 in € for carriage) 


Export enquiries invited. 


H. ASHWORTH (Dept. W.W), 
676, Gt. Horton Road, Bradford 7, Yorks. 
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IN 1881 J. C. MAXWELL 
derived this relationship 
between dielectric constant 
and refractive index. 

That this holds true for 
Polystyrene implies that 
polarization is almost 


entirely due to elastic 


displacement of electrons only. 
This means LOW DIELECTRIC 
Loss and dielectric 

constant independent 

of temperature, frequency 


and voltage. 


SUFLEX POLYSTYRENE CAPACITORS 


because of their LOW DIELECTRIC LOSS 
and SMALL SIZE are admirably suited for 
use in I.F. transformers and padded circuits. 


Their uniquely high insulation resistance 


and low dielectric absorption make them 


indispensable in computors, nucleonic and 


medical equipment. The capacitors shown here are actual size 


CAPACITIES: 5 pf. to 0.5 mfd. 


TOLERANCE: 20% to 1%, 
SUF ' : > « VOLTAGES:  250v. to 750v. D.C, 


HS Type: for general use. 


LONDON HSA Type: with additional sealing 
for use in exceptional 
humidity conditions. 


BAKER STREET, LONDON, Telephone: WELbeck 0791, 
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S LATEST TAPE UNIT 
2-SPEED Mk. VI 


Three high grade motors. 


Single knob control electrically and mechan- 
ically interlocked. 


Drop-in tape loading. 
Automatic brakes. 

2 speed. 7}"/sec. 32”/sec. 
Automatic speed change. 
Twin Track. 


£18-10°0 British Standard Specification. 


Attractive discounts to quantity buyers. Beautifully finished and engineered, this 


new model offers unequalled value. 
Write for full details to 


VERDIK SALES LIMITED 


8, RUPERT COURT - WARDOUR STREET - LONDON, W.I. GERrard 8266 


OMNI-DIRECTIONAL 3-Speaker System 


WIS'CS SUPER 8/CS SUPER 5 
Treble Units Facing Upwards Crossover Frequencies 800 and 5,000 c/s 


The bass speaker is the W15/CS with a fundamental resonance below 30 C/S; 
the middle speaker is the Super 8/CS; and the third speaker is the Super 5 
with response well maintained to 16,000 C/S.- The crossover unit is a 4 
section type, with crossover frequencies of 800 and 5,000 C/S. A volume 
Control is now fitted to the middle and top speakers which also face upwards 
to avoid undue directional effects. 

The Wharfdale W10/CS unit is also suitable for use as the middle speaker. 
The horizontal cabinet can be supplied to suit a 10in. unit without extra 
charge. 

DEMONSTRATION—The following Radio Retailers are equipped to give 
demonstrations of the Wharfedale Three-Speaker System:— 


B-K Partners Led., 229, Regent St., London, W.! (entrance Hanover St.) Tel.; Regent 105! 
City Sale & Exchange Led., 93/4, Fleet Street, London, E.C.4 Tel.: Central 9391 
Classic Electrical Co. Led., 364, Lower Addiscombe Road, Croydon, Surrey. Tel.: Addiscombe 6061 
Holley's Radio Stores, 285, Camberwell Road London, $.E.5 Tel.: Rodney 4988 
Jewkes & Co., 28/31, Broad Street, Birmingham, | Midland 4829 
C. Milsom & Son, North Gate, Bath Tel.: Bath 5675 
Webb's Radio, 14, Soho Street, Oxford Street, London, W.! Tel.: Gerrard 2089 
John W. Gray Led., 82, Westborough, Scarborough. Tel.: Scarborough 707 
R. Barker & Co. Ltd., 6, Albion Place, Leeds. Tel.: Leeds 22086 
L F. Sutton, 89, Crane Stree, Salisbury Tel. : Salisbury 4633 
Lancaster Hi-Fidelicy, 27-31, Lancascer Avenue, Manchester. Tel. : Deansgate 2503 
High-Fidelity Sound Equipment, | 16, Birches Head Road, Hanley, Stoke-on-Trent. 


PRICES (TAX Free) 


3 SPEAKER WIS5/CS sand-filled Enclosure £47 0 0 

. ne Treble Assembly 
SYSTEM Wh arted al Cc HS/CR3 Crossover with V.C.’s £8 10 0 
is being £73 10 0 


demonstrated 
at WIRELESS WORKS LTD. 2 Sand-filled Back Panels (40in. x 24in.) to 
puaroas, IDLE - BRADFORD - YORKS complete the enclosure, where a suitable 


HALL corner is not available, can be supplied at £12 
en Nov.1si 1954 Phone: Idle 1235/6 (2 lines). Grams: Wharfdel, Idle, Bradford. per pair. 
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NO EXTERNAL CHANNELLING EQUIPMENT ! 


Six Telephone or Teleprinter Channels, 
plus Independent Order Wire Circuit. 
Full Supervisory and Control Facilities. 
Alternative Radio Frequency Band. 


available for 


early delivery complete in one cabinet 


Write for leaflet No. 198/32. 


22. Srondard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, london, W.C.2 


RADIO DIVISION Oakleigh Road+ New Southgate* London: N.II 


A 
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Model VM853 


@ WIDE RANGE OF VOLTAGE 
MEASUREMENTS 


@ HIGHEST POSSIBLE INPUT RESISTANCE 
ON ALL RANGES 


@ MEASURES FROM D.C. TO U.H.F 


On the lower DAC ranges, this instrument 
approaches conditions of an electrostatic voltmeter 
and on A.C, ranges a measuring diode contained in 
an external probe,is provided. To minimize the 
effect of the metal body of the probe, the insulated 
terminal head can be replaced by a spike. All-range ERT ERY : . fo of f.5.d. 
iput - fhe first fi Oo megobms up 
indicator consists of a 4-inch meter fitted with 
ang yi fo medium R.I 9 
knife-edge pointer and mirror scale. Send for al 


on ali ranges 
leaflet viving full specification. 


BRITISH PHYSIGAL LABORATORIES 


Radlett, HERTS Tel : RADLETT 5674-5-6 


Designed originally for use in Hearing 
Aids, Amplivox miniature  e.m. 
aa” eee microphones are now doing a full 
size job in industry and commerce 
Possessing a frequency characteristic 
virtually level from 0.4 to above 4.5 


T U | E w Ss Ke/s, speech quality is excellent 
These robust and inexpensive micro- 


phone inserts have found wide 
f or 


MULTI-CHANNEL 


acceptance for speech recording, 
mobile VHF, and aircraft communi- 


T Vv or B M Typic poe oo 


| T T 
+ + +—+ 
RECEPTION anne Ct 


These instruments created special interest 
at this year’s Radio Show. They have 
been specially developed for incorporating 
into new TV receivers, or for converting 4 tek 

standard receivers for reception of Bands SPECIFICATIONS 

I, II and III. They utilise a cascode eae “Gene. Welahe gt, oe « 
RF amplifier type PCC84, and a new 55 dB re: 1V dynejcm*. (Std. Z = 5,000 
valve PCF80 of the triode pentode type. SP ecatidentile idle ee Rie 
weight f-oz. M5 similar to M4 with poly- 


Power requirements : thene membrane for close-speaking 
H.T.:—170v. 25mA; Heater:—!6°4 at 3 amp; applications. (Sed. Z = 600 ohms) 


A.G.C. lines :-5v. maximum. Enquiries invited Prices on application 
Provisional price: £6 
Please write for full details. 


Volrad; z : HAmPLIVOX 


VALRADIO LIMITED, NEW CHAPEL RD., HIGH ST,, : 4 _ 2, Bentinck Street, 
FELTHAM, MIDDLESEX PHONE : FELTHAM 4242. . oo London, W.I. WEkbeck 2591 
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DESIGN FEATURES 
OF HIGH FIDELITY REPRODUCERS 


‘mKC/S 
FREQUENCY 


Frequency response of **H.M.V.” 


elector 


Two alternatives usually confront the designer of high fidelity 
record reproducing equipment. He can specify separate units 
for loudspeakers, pre-amplifier, power amplifier and turntable 
assembly; or he can incorporate all the units in one self-con- 
tained cabinet. Both systems have obvious merits, and both 
have their drawbacks, but when normal domestic conditions 
have to be taken into account, the latter course is usually the 
more acceptable, providing the cabinet is kept down to 
reasonable proportions 

The design of a self-contained reproducer of high fidelity 
standards raises problems not encountered when the separate 
unit method is adopted. Since a relatively large acoustic output 
and freedom from acoustic feedback and noise are basic 
requirements of high fidelity reproduction the principal 
problems the designer has to overcome concern the loudspeaker 
enclosure and the turntable and pick-up assembly. The way in 
which *‘His Master’s Voice” engineers have overcome these 
problems is evidenced in the design of the new high fidelity re- 
producer, Model 3001, and the techniques and principles 
enumerated in this article have been aried and proven by the 
results achieved by that equipment. 

Model 3001 uses two special 134” elliptical cone units, each 


cove ring its natural frequency range and mounted at an angle of 


Consequently a greatly improved propagation of the 
high frequencies has been achieved. 

Both these units have a high flux density and both are fitted 
with aluminium cone centres for increased output in the upper 
register. One of them has a specially designed speech coil, 
which sustains the upper response of the unit well into the 
normally accepted ** high fidelity range ”, and the other has an 
improved low resonance cone and coi assembly which provides 
a clean bass response down to 30 — The loudspeaker en- 
closure provides the maximum volume compatible with a 
cabinet of reasonable size and is fully lined with sound absorb- 
ing material and acoustically curtained to avoid standing waves 
and reflections. Throughout, the enclosure is constructed of 


Model 3001. Response of the main amplifier is 
hown by the full line; maximum variations given by the bass and treble controls of a 
are shown dotted. The inset shows the cut-off positions of the frequency range 


“HIS MASTER’S VOIC 


TrHE GRAMOPHONE COMPANY LIMITED 


heavy cored timber to reduce vibrations and 
resonances to negligible proportions. 

The net result of these features is a loudspeaker 
system having a good damping factor, wide 
angled distribution of the higher frequencies, a 
frequency range of 30-18,000 c.p.s. and a good 
mean spherical response. 

Of necessity, the turntabie and pick-up are 
mounted in close proximity to the loudspeakers. 
The dangers of sound coupling and mechanical 
coupling will be apparent. In Model 3001 the 
turntable and pick-up are mounted in a separate 
compartment that is completely insulated from 
the loudspeaker enclosure. This is achieved by 
mounting the entire assembly on a two stage 
mechanical filter, which comprises a special 
metal framework, spring mounted and mechani- 
cally loaded to bring its natural resonance down 
to the order of 10 c.p.s. or lower. In this way, 
both sound coupling and mechanical coupling 
are virtually eliminated 

Having dealt with some of the special problems 
self-contained reproducer, the general 
problems of high fidelity reproduction still 
remain. The requirements and features mention- 
ed here are again all realised in Model 3001. 
Taking the amplifier system first: the main 
amplifier must be capable of a large output with no more dis- 
tortion than 0.1% total, and the frequency response should be 
flat from 20 to at least 20,000 c.p.s. if realism and good transient 
response are to be attained. This standard of performance is 
best achieved by using a balanced drive and push-pull output 
arrangement, preferably with triode or triode-connected valves, 
and a large multi-sectioned output transformer having high 
primary inductance and very low leakage reactance. A generous 
measure of negative feedback is of course essential. 

The pre-amplifier, which will normally incorporate the tone 
controls, should be characterised by high sensitivity, low 
noise and hum, and negligible distortion. Special low noise 
valves are desirable, and so is a balanced input to reduce 
the effect of stray magnetic fields. Tone controls must be 
flexible and simple to operate. There should be separate 
bass and treble controls giving maximum variations of about 
30db at SO and 10,000 c.p.s. respectively. An additional and 
extremely useful refinement is a frequency range selector 
comprising bridged ‘‘T” filters with cut-off frequencies at 
considered points, thus allowing optimum results to be 
obtained from all records whatever their age or condition 
(see graph) 

The motor unit must be free from rumble and wow and be 
capable of providing an absolutely constant speed. Fine 
speed adjustment is best achieved by an eddy-current device 
Needless to say, the motor unit must be resiliently mounted 

The pick-up should be an electro-magnetic component of 
good basic design, the chief requirements being low playing 
weight, wide frequency response with resonances well con- 
trolled and outside the audio range, and referably, 
an efficient hum-bucking arrangement The stylus should 
be diamond for L.P. reproduction; sapphire is suitable for 
78 r.p.m. records 

A high fidelity equipment whose design takes into account 
all the features and requirements outlined here will be capable 
of extracting full value from modern recordings 


AANGE CONTROL 


5°° 


HAYES MIDDLESEX 
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The current problem is: how to adjust radio 
and television sets to the prevailing mains 
supply? Our McMurdo 4-way voltage selector 
panel (type BVS4) makes short work of 
conversion. A safe, reliable adjustor 
insulated in bakelite, it features a common 
connection which can be shorted to four 
separate pairs of connections — very useful 
when there’s a dual adjustment. For test 
equipment a finer adjustment can be obtained 
by our 6-way selector panel available in nylon 
loaded bakelite 


THE -McMMURDO- INSTRUMENT - CO -LTD Visors, Wore, asteeaD, sare 


Telephone 


— (SPL) 


pees TRANSFORMERS 
g dycies * for POWER SUPPLIES 
PER SECOND 


sc and AUDIO FREQUENCY 
Chokes for A.C. and D.C. 


Suitable for use in 
all electrical and 
electronic equip- 
FREQUENCY METERS ment, to Ministry, 
27-8" up to 10,000 cycles B.S.S. or commer- 


ACTIVE CURRENT METERS cial standards. 
(I x cos @%) Tropical or stan- 
A full range of switchboard and dard finish. 
portable instruments, including four 
types of Millirange Meters. Enquiries from manufacturers and the trade only. 
THE ELECTRICAL INSTRUMENT Quotations sent upon receipt of specifications or drawing. 


CoO. (HILLINGTON), LTD. 
Boswell Square Industrial Estate, Hillington, STEWARE TRANSFORMERS Ltd. 


Glasgow, S.W.2. Halfway 1166 and 2194 7S KILBURN LANE, LONDON, wW.10 


Te LADbroke 22967 
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. 
... means a choice of 
%*% 20-Watt System 
Bass Unit. Audiom 70 (Bass) £13 15 0 
Treble Unit Axiom 102 £9 18 2 (inel. Tax) 
Both these units are equipped with extremely powerful magnet 
systems; providing 17,500 gauss and 16,000 gauss respectively. 
Frequency coverage 25-15,000 e’s. 
15-Watt System 
Bass Unit. Audiom 60 (Bass) £8 12 6 
Treble Unit. Axiom 101 £6 12 1 (inel. Tax) 


Similar diaphragms to the 20-Watt system are employed; high 
flux magnet systems produce 14,000 gauss and 13,500 gauss 
respectively. Frequency coverage 25-15,000 ¢,s. 

The Audiom 60 and 70 can be supplied with a fundamental 
resonance of 75 c/s, 55 c/s, or 35 c/s. For both systems it is 
recommended that the 35 c/s resonance be used. 


The frequency of crossover between the two units may lie 
between 400 c/s and 1,000 c/s. A very satisfactory arrangement 
for 750 c/s is shown: 


4.50 mH chokes will oe 


be available shortly. : ———————— 


T h er e ar e m a n y pa t h s by which realism of sound reproduction can be 


approached, Where the loudspeaker is concerned, the number of possibilities is very 
great and conflicting claims for various systems only add to the confusion. 
However, it is now generally accepted that it is preferable to employ separate radiating 
sources for the various registers comprising the audio spectrum. The primary reason 
for the preference of a multiple system of this type is that extremely low distortion 
can be obtained, combined with a very wide frequency coverage. Since each of the 
sound sources is a specialist in its own part of the range, the combination can give a 
performance which is unattainable with a single source. 
Any number of sources may be employed, but in the interests of simplicity and economy 
the number is usually restricted to two or three at the most. 
In a ‘‘ Twin ’’ system, both radiators may be incorporated in a single unit (as in the 
well-known Goodman's Axiom 150 Mk. II and Axiom 22 Mk. II), or they may comprise 
two separate units. 

An example of the twin unit system was recentl Le ge es 

to the public at the 1954 Radio Exhibition at It 

received such praise that we are making public the fell Getnils of! 

the system. 


The Bass Unit should be mounted in an enclosure which will 
ensure adequate loading down to the lower end of the range and 


y we shall be pleased to forward details of a specially designed 
cabinet, on application. 
The Treble Unit should be mounted on a smal! open baffle, which 
need not be more than two feet square. Bass and Treble Units 
should be positioned as close together as possible, 


GOODMANS INDUSTRiES LTD., AXIOM WORKS, WEMBLEY, MIDDX. WEMbley /200 
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9 Band (6 Electrical band spread) with R.F., 
F.C., 2.1.F., Delayed Amplified A.V.« Variable 
Selectivity, 5KC, 7KC, 10KC. Fly Wheel Tuning, 
Tropicalised. £44. Tax paid 


S6E Similar in specification to S6BS but only 4 wave bands. 
12.5 m.—37 m., 35 m.—100 m., 90 m.—250 m., 190 m.— 
550 m. £30. Tax paid. 

$6 As S6E but 3 wave bands, 16 m.—50 m., 195 m.—550 m., 
800 m.—2,000 m. £30. Tax paid. 

SSE 4 wave bands, 12.5 m.—550 m. R.F. pre-amplifier, variable 
selectivity |.F., Delayed Amplified A.V.C. £21/6/8. Tax paid. 

SS As SSE but 3 wave bands, 16 m.—2,000 m. £21/6/8. Tax paid. 

$4 Standard High Quality Feeder Unit. Specification as S5 
but without R.F. amplifier. £16. Tax paid. 


Cc. T. CHAPMAN 
RILEY WORKS, 


GBR O2 SBVVSIBSLS®*s®EF* 


‘TELEMAX’ 
CHASSIS 


PROJECTION TELEVISION 


(4ft. x 3 ft. PICTURE ) 


For your 
Own 
Styled 


Cabinet! 


ome ee eee ey 
ese eewee ewes” 


*% 23-valve 
Superhet circuit 


Sensitivity 
better than 50 
microvolts 


Full 
bandwidth 


5-channel 
facility 


Complete with 
valves, c.r.t. and 
optical unit. 


Ready for 
fitting 


Chassis size 

approx. 19°x17" 
5° 

A.C. onty xl 


* | retailed Spectfication 
From the Manufactur.1s 


TELEMECHANICS LTD. 


3 NEWMAN YARD, NEWMAN ST., LONDON, W.! 
7 LANgham 7965 
‘ ¢ 


Se ee 


TUNERS 


WE SPECIALISE IN 
HIGH QUALITY 
TUNERS FOR USE 
WITH ANY OF THE 
WELL-KNOWN 
AMPLIFIERS 


(Reproducers) 
RILEY STREET, CHELSEA, 


Enquiries 
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For use on the new V.H.F. Frequency Modula- 
tion Broadcasts. Will provide amazing degree 
of realism with complete absence of back- 
£21. Tax paid 


ground noise 


te THE NEW FM82. Self Powered 200/250v. 

Three V.H.F. Stations on a_ switch. 

Separate trimmer for each position. 

Range of each position 87mcs—1!00mcs. 
Output 2 volts approx. 


LTD. 
S.W. 10. 4577/8. 


Invited 


FLAxman 


for Precision 
Instruments 


PA 25W GIVING 26 WATTS 
OUTPUT 
PA 75W GIVING 75 WATTS 
CUTPUT 
2 Microphone Faders 
+ 2 Gramophone Faders 
+ Bass and Treble Controls 
REGD TRADE + High output and low 
istortion factor 
+ Standard Low and High 
Output impedances 


Look for the Registered Trade Mark 


DERRY S&T., BRIERLEY HILL, 
STAFFS. Telephone: Briertey Hill 7604 
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FIRST AGAIN 


V.H.F. Motorcycle Set 
type 88 


Selective calling 
Low battery drain 
Light 

Robust 
Weatherproof 


Sets the Standard 


La 


GEeem BRITISH COMMUNICATIONS 
» CORPORATION LIMITED 


Second Way, Exhibition Grounds, Wembley, Middlesex. Telephone : Wembley / 2/2 
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ACCLAIMED . . -  BRITAIN’S FINEST 
| any AUDIO REPRODUCER 


*% Built as a musical instrument, sounds like a musical 
instrument. 

*% Entirely new development in electrical-mechanical- 
acoustical system. 

* The most efficient reproducer of audio frequencies in 
the world with a single drive unit/compound horn housing. 
* Indispensable for studio monitoring, or where definition 
and quality of reproduction is required. 


LOWTHER 
F.M. TUNER 
Tunable over 
V.H.F. Band II. 
Quality recep- 
tion guaranteed 


from Wrotham Price £22 


and other sites 
when ready. Plus purchase tax £7.6.4 


, Finished walnut 
or light oak. Ex works, 


COME with LOWTHER'S -lowards periection- 


THE LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND 
Tel.: RAVensbourne 5225 


; B Mave you Seon these 
Manning-Carr = FNRI ae 


Miniature ATALOGUE 


com- 
Catalogue pores a 
rrent i com 
The cu } tion on a W tuded and 
iorma { new items are inc 


= 
rehensive in 
Polarised Relay tnd accessories. A number, of erase Eddysrone produc 
enerally the Catalogue © by choosing the 
& lity and hes reliability. The 


mpl 
K performance and co 
ii (plus 24d. postage). 


DATA—A Sensitivity of 25 milli-watts and capable of handling 

mains voltage on the contacts with alternating currents up 

to 0.25 amps. Being polarised it has the advantage that the 145 Mc's GUIDE 

Armature contact can be biased to lock in either direction This booklet gives details of a three valve converter using 
by suitable adjustment of the contact screws which provides easily obtainable valves and capable of an excellent perform- 
a useful facility where pulse operation is required. og It is intended for use with a receiver (of any type) which 
Speed of operation is also nigh and the Relay will follow eRe - Bog otal eee tees oe anes 
A.c. frequency of 50 C.p.s. esistance up to 8,000 ohms, external 300 volt H.T. supply. Text, drawings and photographs 
which is acceptable for Anode circuits. Alternatives to are clear and make construction easy to follow. Price 1/6 
specification if required. Sole Concessionaires, (plus 24d. postage). 


POST OFFICE TYPES 3,000 AND | ECEIVER” 
600 RELAYS «i'oy followine 
Sabvloes jungle Ralch M’reauired. Geltocty Da trese 


Manufecturers (o H.M. Govt. Depts. and leading contractors ee send kindred subjects. 


. E. SIMMONDS LTD. AVAILABLE FROM YOUR 


5, BYRON ROAD, HARROW, MIDDX EDDYSTONE DEALER OR BY POST FROM 
Te'epnone Harrow «524— 0915. j STRATTON s CO.4TD. WEST HEATH. BIRMINGHAM.3). 
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The LIGHTEST and smallest re-chargeable accumulator 


Full details of this amazing accumulator will be sent FREE. Ask for Brochure A; WW. ) 


VENNER ACCUMULATORS L". 


KINGSTON BY-PASS NEW MALDEN SURREY Tel. MAlden 2442 


Associated Companies VENNER LIMITED 


VENNER ELECTRONICS LIMITED 


Arange of 360 standard types avail- 
able for “‘ off the shelf’’ delivery in 
several different mounting styles 
including both open and hermeti- 
cally sealed “C *’ cores. 


SOMERFOR D_sromaggagyaigion: 


Fully descriptive Catalogue upon u 


GarDNers Rapio?, 


SOMERFORD CHRISTCHURCH HANTS 


‘lis 
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MUREX SINCOMAX MAGNETS 
» are used in this PULLIN 
©) POWER LEVEL INDICATOR 


Photograph of the 3%" 
Rectangular VU meter 
by courtesy of Measuring 


ay 23 Instruments (Pullin) Lid 


Another typical example of the use of Murex ‘Sincomax’ 
Magnets where the need is for high flux density and 
magnetic stability. In this application as in many 
others Murex Sintered Magnets continue to give 
accurate and reliable service. 


MUREX LIMITED (POWDER METALLURGY DIVISION) 
RAINHAM ~- ESSEX + TELEPHONE: RAINHAM, ESSEX 3322 
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1I. EUSton 8265 


T V TRANSFORMER -——M. R. SUPPLIES Ltd.—— 


TROUBLES 


Win Direct TV Replacements you need never be at a loss for a ROTARY CONVERTORS t yatput 280 v. AS 


Trustworthy offers of brand new material. Our selective buying is your guarantee 
of satisfaction. All prices nett 


Brand new machines in spe noisture proof pack 


TV Transformer. Order direct from us. We despatch by return. 
When out of stock we rewind faulty components. (Time Base 
lransformer 48 hours—Mains Types 10 days.) = tad MO KVA Ct reansonas 


where standard mains tag required fr L4 


nu 
To facilitate speedy handling of your order, terms of business are C.W.O weight ¥. £9/10/- 
C.0.D. or Pro Forma. Please add postage and packing (1/6d. up to 10'-. ADJUSTABLE COUNTERPOISE 1 LAMPS oe arpenan tn fan 
2/- up to £1,2/6d ap to £2 Wired and fitted BBC holder and tilting shade. Lightweigh 
J . co machir t aboratory, et Under ha 
a lack t . w ts 
* Introducing... , eonamallwpace heating. peverntg, yng cu 
— 4 6 b (des Me por 12 for ~ (des, 2 » LOW VOL TAGE HEATER PADS. 
The UNISCAN | - : tin., with terminal block, 2/6 (des. 6d.), or 29/6 dozer 
ae alk THERMOSTATS Brand o »rod ” th s anufacturer) Rang 
The first of a series of universal line output sin * ‘ 7 agp gee shenbn lus at 35 “@ eihegs =a Ge 
transformers A complete set of these trans SYNCHRONOUS TIME 8 WITCHES Sangamo) 
formers will cover 80% of British TV sets 4 perations each 24 hours, capacit wg 


manufactured to date Size 4in. dia. by Shir 
: , . SYNCHRONOUS ELEctaic eLo0 “K MOVEMENTS 
1 Universal fixing. No drilling of chassis. for hours, minutes, and seconds hands, in plastic dust 
2 Height of can allows clearance in all models. ’ ey on’ ready for use, 27 6 les. 1/-). Bet of thre 
3 Uniscon | has been tested in ali models men- a 4 a 
tioned below for full scan, good linearity . . oo, Bs prt emirier by s . 4 SS _ 
and method of fixing. = - LONDEX RELAYS (type LF). 230 v. A.C. coll, with 3- 
silent in oper 


MODELS COVERED BY UNISCAN include j PORTABLE VOLTAG@ CHANGING TRANSFORMERS. 100 


and viee versa), cont. rated up to 1,000 watts lu portable 
Alba T411, Tal, Ambassador TV1, Beethoven T I'V50M. Peto ab ieeonart eee neaate._ The Minot walt for wine ys 
Scott TV92, TVi22. Masteradio T409, T412 E “iy 


v5 
L keenest 8/10/- (des 
kco’'T$46, TSCO0. ; ia 
Vidor CN370, CN377, Ferguson 417, S417 12-8471 PHILIPS VARIABLE TRANSFORMERS (Ai ine wow cot 
TR20L, TR20B. Philco 1707, 1708 mount), 27/B/- (beach) £7) 12/6 (des. either 2/6 20 va., panel o 


843T Regentone bominal 220 v. Output continuously variable 0/260 v. Examples 
des, 2/6). 1040 va., panel, £12/17/6 (des. 5/-). And other ratings 


DIR: 4 TV REPLA M N R A expense is saved by using these fine unite 

EC CEMENTS RESEARCH & DESIGNS CAPACITORINDUCTION GEARED MOTORS. 220/240 v. 50 c. 1 
j . P —_ . . efficient mt. rated, with motor shaft (1,440 r.p.m and right-angle 
Our Engineers are const antly carrying out research on universal designs (300 r.p.m.), Brand new units as supplied by us to many large industrial co 
of TV Transformers, improvements, and new production methods With capacitor, £4/10/- (des. 2/6). We claim to have the largest selectior 

Department is at the service of Manufacturers, Rental and Main- Geared Motors in London and w nquirie ay 

tenance concerns, clic MICROAMMETERS ((iyst-clase ina 0/50 Mict mamas 
jection housing, 3hin. dia. by Dis ro}., 52/6 (des. 1/6 
We are stockists of Stuart Turn f Pum bP.I 1 
letails on request 


REPLACEMENTS M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1. 


134.136 LEWISHAM WAY « NEW CROSS - S.E.14 Telephone: MUSeum 2958 
TiDeway 3696-233 
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Spl yA Gly Lye 
AO POLE 
QU REY <HanRRON 


Leading Exporters of all types of Radio Receiving and Trans- 
mitting Tubes. Current Production and Ex-Government 
Surplus Special Purpose Tubes. Over 1000 types in large 
quantities, available Ex-stock, Contractors to British Common- 
wealth and Foreign Governments for Army, Navy and Air- 
Forces, Post Offices, Civil Air Lines, etc. Ask for Export List. 


SOME OF THE TYPES CARRIED IN STOCK 


= 


7% 
80 
80 
$1 
82 
8S 
83 
84 
ABS 
1 
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- 
= 
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HALL ELECTRIC LTD 


HALTRON HOUSE, 49-55 LISSON GROVE, —hatraon 
LONDON N.W1. 


WIRELESS WorLD 


TYPE LE 48A 


One great advantage of this instrument is the illumin- 
ated 8 in. mirror scale which gives easy reading in 
the laboratory. An additionai decibel scale is provi- 
ded which gives an overall range of —90 to +32 db 
with a reference level of 1 mW into 600 ohms. 


(Two other models available, LE 45A and LE 45B) 


HATFIELD INSTRUMENTS LTD. 


: EALing 0779, 9857 


ph 


(illustrations are actual size) 

For all A.C. or D.C. mains voltages - long life - 

negligible power consumption - extreme reliability 
MAY WE SEND YOU A DETAILED FOLDER ? 


ilivae limited 


STONEFIELD WAY, VICTORIA ROAD, RUISLIP. 
MIDDLESEX Telephone: Ruislip 3364 


NOVEMBER, 1954 


MODEL LE 48 Asem 


300 MICROVOLTS 


FULL SCALE 


A NEW EIGHT INCH SCALE 


MILLIVOLTMETER 


embodying the following features:- 


% 30 uV to 300 mV in seven ranges. 
* Built-in Switched Multiplier extends range to 
30 V. 


% Ranges in 10 db steps. 

% 8’ Iluminated Mirror Scale. 

* No Zero Drift. 

% Frequency Range: 20 cycles to 50 kilocycles. 
Accuracy above 100 uV + 3°, rising to +- 5°, 
at 100 kilocycles. 

% Internal noise and hum less than 20 uV. 

% Balanced input models available. 


The circuit comprises an input cathode follower 
followed by a three-valve amplifier with negative 
feed-back. The H.T. supply is electronically stabi- 
lised and the instrument is substantially independent 
of changes in the supply voltage. 


175, UXBRIDGE ROAD, 
HANWELL, LONDON, W.7 


MANUFACTURERS OF 


AUTOMATIC, 
AND HAND 
COIL WINDING 
MACHINES 


YOUR ENQUIRIES ARE INVITED 


ETA TOOL CO 


(LEICESTER) LTD 
29A WELFORD ROAD, LEICESTER 


Phone 5386 


» nn SOO 
AMPLIFIER 


CAPABLE 


You ve heard 
HIGH FIDELITY... 


Here’s 


ABSOLUTE 
FIDELITY ! 


% Music reproduced with al 
the instruments of the 


orchestra in natural Pamphonic 


balance and perspective. 


CONTINUOUS 
OUTPUT 


» FoR SO ND j Sensitivity: 0.35 volts for 15 watts @ Noise: —90 48. 


FREQUENCY RESPONSE “ay naturally eee Te wl eee (lest than @& Damping: Infinity. 


1 c/s to over 100,000 c/s. 4 @ Frequency response: 1 ¢/s to over @ Output: Multi-ratio 3-75, 6-6, 
100,000 cs. 15 and 60 ohms. 


PAMPHONIC REPRODUCERS LTD. PRICE 40 GING. msc oe ere rte 


Controls—Volume, Bass, Treble, Treble Filter, 
17 Stratton Street, London, W.1. Te!. : Grosvenor 1926/7 Selector (for all recordings). 


WE PROUDLY PRESENT OUR LATEST HIGH STANDARD LOW 
PRICED INSTRUMENT WHICH WE KNOW WILL BECOME A 
PRIZED AND INDISPENSABLE POSSESSION IN EVERY CON- 
STRUCTOR’S SHACK 


MODULATED TEST 
OSCILLATOR MTO.1 


% Provides a modulated signal suitable for |.F. alignment 
also trimming and tracking R.F. circuits. 


% Frequency is continuously variable from 170-475 ke/s 
and 550-1600 kc/s. 


% Operates from a single 9-volt grid bias battery which 
is housed within the unit. 


PRICE £3.15.0 


Send I/- in stamps for general catalogue. Obtainable from all reputable 
stockists, or in case of difficulty direct from works. 


STOP PRESS: 
Brimar Crystal Coil, 7/6. Brimar Germanium Diode GDS 7/6. ‘Mullard’ “ Five-Ten"* high quality amplifier 
chassis, 12/6. Practical Wireless “Coronet Four’’ chassis, 14)-. Technical Bulletins giving full details of our 


various components—DTB.!, Maxi-Q coils, 1/6; DTB.2 coil turrets, 1/6; DTB.4 miniature dual ag coils, 1/6; 
DTB.6 home constructors’ car radio, 2/6; DTB.8 F.M. feeder unit, 1/6; DOTB.9 coil packs, 1/6, 


DENCO (CLACTON) LIMITED, 357/9 OLD ROAD, CLACTON-ON-SEA 


Wiretess Wori_p NOvEMBER, 1954 


PREMIER RADIO CO. 


B. H,. MORISS & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


The NEW 
PREMIER TELEVISOR 


SUITABLE FOR USE WITH THE ENGLISH ELECTRIC 
CATHODE RAY TUBE T901 OR ANY POPULAR WIDE 
ANGLE TUBE 


Brief Technical Details are as follows 


20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc's 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14 kV, Duomag Focaliser, permanent magnet focussing with 
simple picture centring adjustments, suitable for any wide angle 
Tube, may also be used with a 12in. Tube with very minor modifications 
VISION CIRCUIT. Common RF Amplifier, single valve frequency 
changer, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Valve ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND- 
WIDTH 

SOUND CIRCUIT. Coupling rom anode of frequency changer 
two IF stages, Double Diode Triode detector and first LF Amplifier 
Diede Noise Limiter and Beam type Output Valve, feeding a !0in 
Speaker. ALL COILS PRE-TUNED 

TIME BASES. 2 valve sync. Separator, giving very firm lock and 
excellent interlace 

LINE TIME BASE. Blocking Oscillator using a pentode driving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Transformer with Booster Diode 

FRAME TIME BASE. Biccking Oscillator driving a Beam Output 
Valve coupled through a Transformer to the high efficiency FERROX- 
CUBE Cored Scanning Coils 

POWER PACK. Double wound Mains Transformer supplying a! 
L.T. and H.T. using two full-wave Rectifiers 


The Televisor may be constructed in 5 easy stages: 
(1) Vision, (2) Time Base, (3) Sound, (4) Power 
THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING Pack, (5) Final Assembly. Each stage is fully covered 
Seeeen crane tone FROM THE MAINS BY A DOUBLE in the Instruction Book, which includes layout, circuit 
SFORMER. ALL PRESET CONTR j int- i j j 
CAN BE ADJUSTED FROM THE FRONT. MAKING SaTTina diagrams and point-to-point wiring instructions. 


UP VERY SIMPLE. The Instruction Book also includes full details for con- 


verting existing Premier Magnetic Televisors for use 
with modern wide angle tubes. All components are 
individually priced. 


Instruction book 36, Post Free. 
PREMIER TELEVISOR 


CONSOLE CABINETS 
For 14", 16". and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 
first-class Televisor. 
Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a !0in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. he overall 
dimensions of the Cabinets are the same: Height 38}in. Width 19in. 
Depth Top !9in. Depth Bottom 2Iin. 
TUBE ESCUTCHEONS 
ITin. White Moulded . Che. eet 10 
17in. Bronze Moulded complete with Protective Glass - (pl & post 2/6 
j4in. Black Moulded (p & post 1/-) 
Dark Sereen Filter suitable for l4in. Tube < & post 1/6) 
Dark Screen Filter suitable for 16in. and ‘ & post 1/6 
Polystyrene Mask for E.E.T.901 kg. & post 2/6 
Rubber Ring (anti-Corona) for BE. E.T.901 6 
Polystyrene Shroud for E.E.T.90! 


H.P. TERMS: DEPOSIT £4.10.0 & 
PRICE - - PLUS 21/- PKG. & CAR. 12MONTHLY PAYMENTS OF 16/11 


TERMS OF BUSINESS : Cash with order or C.O.D. over £1. Please 


add 1/~for Post Orders under 10/-, 1/6 under 40) -, uniess otherwise stated 
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PREMIER RADIO COMPANY 


Limited supplies of C.R. TUBES RECTIFIERS SPECIAL OFFER !! 
sme ErHi.T. Pencil Type 8.7.0 SAVAGE AUTO-TRANSFORMERS. 
VCRSI7C } toed rye A INPUTS 110 v., 130 v., 200 v., 230 v., 250 v 
tube is a °° alas .6kY Stud switch control. OUTPUTS 110 v. and 
VCR97 and " Kas 4akv 230 v. at 1,200 w. nominal, tested 2.4 KVA 
_ wd 15A. 3 pin sockets and fuses on panel in 
Price 35/-. Plus 2/6 , . . 9 12 kV handsome grey cabinet. Brand new, £7/15/-. 


va 14.4 kV > . . ; ns 
VCRSI6 a at Type 8.T.C. .. ye _model by Neverlin, £8/15/-., 


60 mA 
A.c.R.1. CR. TUBES 
een 4 volt Heater. This Electrostatic Tube 
ommended as eminently suitable ¢ Television 
« 2/6 Pkg., carr. and ins. Data sheets supplied 


GRAMOPHONE PRE-AMPLIFIER 
equirements 200/250 v.. 2 mA... and 6.3 ¥. Sa 
Li 


BATTERY CHARGERS All th <euats 10 bulb ie Shave anit GONG, olen 


Bkv 


rore 
ee FDDOe 
SQ2nnnw' 


12 
lz 100 mA 
125 aagry 
250 v 25 


~ 
COS Dre 
‘ore a 


Ty mA 
CABINETS—PORTABLE , Lt. Type Full Wave 


l amp 
Model PC! 4 1 amp 
texine red " ‘ 2 amp 


4 amp 


200-250 v. AA Will charge 2 v., 6 v. and | 

Battery at Lamp. Housed in strong metal 

whe ed 24 , Finished in Green hammered ename! ef ’ 

Model PCA \ long, 3}in. wide, Shin. high Famous Manufacturer's Surplus of 

r . Rexine Guaranteed 12 mths. The a 2 

above nt manvfactare ANTI - INTERFERENCE AERIALS 

by PREMIER and doer not 

contain Ex-Govt « 

ponents. Plus 2/6 

wt post and pkg e aerla lesigned for reception of long, medium 

Model CATTERY CHAR ond short waves, with any ordinary or communications 

a owe BATTERY CHARGER KITS” receiver, having an inpat Impedance greater than 1,000 

- All incorporate metal rectifiers. Transformers a ble vdium waves and 150 ohms short waves 

for 200/250 v. A.C, cycle mains discriminates against locally generated 

Cat. No elect nterference, especially on the short wave 

2002 Charge 6 volt accumulator at 1 amp nds The equipment enables the installation of an 
Resistance, supplied to charge 2 v flatiy-tuned dipole which operates as a “ T 
Accumulator 19/6 serial on medium and long waves, The aerial and re 

2004 Charges 2,6 and 12 v. accumulators at lamp. 22/6 er transformers are intended to be interconnected 


ALUMINIUM CHASSIS (6 s.w.g. with © 10 anes SO-OntN Gaam 
Substantially made from Bright Aluminium, with flour COMPONENT PARTS 
PREMIER MAINS TRANSFORMERS sides: Aluminium Aerial Transformer Assembly. Comprising 
A rimaries are tapped for 200-230-250 v. mains 40-100 ne each: Aluminium transformer, Transformer clip 
. 7 rubber sucker, in. x pin. brass serew, 4AB jin. brass 
bolt, 4BA nut 
Receiver Transformer, Complete with insulators, clips 
et porcelain insulators, 2 each, 60ft. insulated aerial 
wire, 6Oft. sereened co-axial down lead 
PANELS woe. Installation instruction leaflet included 
1 . ry gm pane CABLE & AERIAL WIRE, 15/-, plus 
ox rr and car 
x Tin COMPLETE. 35 - -, plus 1/6 pkg. and carr 
* Tin 


4x Tin QUALITY CRYSTAL PICK-UP 
tin 8 x ROTHERMEL TYPE U4s 26 - 


Jin Pius 1/6 Pkg. and Carr. 


offered at a fraction of original cost 


bin 
plied with Panel, Carrying 


ywetage 2/6 


primaries are screened. 


le A 
SP175B, 175-0-17 jmA.,4¥v. @1l4a.,4v¥. @ 
SP350A 


Za‘ aac 


SP601, 
a.,49 
SPSOLA, 500-0 


TOW BDLODW GO 


SP425A, 4: 


oeowrree Cordless 


“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2 SPEED TAPE UNIT MARK 6 


COMPLETE 3 Dens CASH 


Packing & Carriage I gn 


Including Reel of Scotch Boy Tape and Microphone) 


or Complete Kit including All Parts, Valves, Speaker Sj HP. TERMS 
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind Deposit £104.9 and ]2 


Spool and monthly payments of £2.17.7 
a by ‘ £37 4 0 plus pkg. & carr. 15/-. p ' ' 
. ' 
ope © sib aes SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW:— 


Amplifier (built, wired and tested with Speaker £14/15/-, plus 
SPECIFICATION postage and carriage 7/6 
TWO SPEEDS 7iin. AND 3)in. %& 7 VALVE HIGH QUALITY Hire purchase terms, Deposit £3/13/9 and 12 monthly payments 
PER SECOND. AMPLIFIER. of £1/0/9 


% THREE SPECIALLY DESIGN- * INDEPENDENT TREBLE AND or - — a ee ee 

hoy ak ania: + MAGIC EYE. RECORD LEVEL i ta terms, Deposit £2/15/+ and 12 monthly payments 
VIDING PLAYING TIMES OF * INDICATOR. sine si oe 2-epecd Tape Unit Mark 6, £18/10/+ plus packing and 
DROP IN TAPE LOADING. FoR roRD _ REFRODUC- Usp porehace terms, Deposit £4/12/6 and 12 monthly payments 
EASY FORWARD OR RE- » COMP. ARTMENT FOR HOUS- Portable Cabinet (rexine covered), £4/19/6, plus postage and 


carriage 5/- 
4 WITHOUT REMOVING ING MICROPHON: Microphone, £2/19/6, plus postage and carriage 1/- 
* SPECIALLY a MIC- Reel Scotch Boy Tape MC2-111 (1,200ft.), £1/15/-, plus packing 
ONE KNOB DECK OPERA ROPHONE BY A LEADING and carriage 1/- 
TION. MANUFACTURER. Instruction Booklet, 2/6. Post free 


15 gns. 
6p. 4p 
H.P. Terms Dep. 25.5.0 &12 m'thly p’ym'nts of 19/9 
This Kit is absolutely 
guaranteed exactly t 


WILLIAMSON AMPLIFIER KIT 
plu 


complete and al 
author's speciticat 


omponents are 
” 


WILLIAMSON OUTPUT TRANSFORMER 
lon 3.6 ohms w 4.4.0 


Author's Specificat hier ndaries 


MAINS TRANSFORMER 8P425A 
(Completely Shrouded) 


3A and 
Pre-amp or 


£2.12.6 


Thiet Transformer 
capable 


is 
ot supplying : ” 


Feeder unit 


WILLIAMSON CHOKES 
12M 160 mA. Fully 
30H 20 mA. Pully 


hrouded 


196 
119 


li, lin lla lia lla 
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PREMIER RADIO COMPAN 


METERS 
External ou 


in 

2} round R.F. Thermo 
2h x 24 R.F. Therm« 
2} x 2} R.F. Thermo 
23 round 

2} round 


2) round 
2) round 


_ 
DUD S~1G~2O 8-1-3 
+ 2QO22OO22E82S22 


ste 


leek type M/C 
H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 

All parte to construct an eliminator to give an « 

of 120 volte at 29 mA., and 2 volts to charge an acc 

lator. Uses metal rectifier, 37/6 


itput 


imu 
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GARRARD GRAMOPHONE UNITS 


Induction 
t 50 


motor 100-250 
cycles 
. ‘8 t.p.m 
GARRARD —Inductix 
motor is totally enclosed 
Entirely free from rad 
requency disturbance 
ariable speed. W 


magnetic 
th 12in 


hum and electrostatic 
Turntable. BRAND NEW! 
CORRECT ASPECT WHITE 
Rubber Mask—Round or Fiat 


86 

12/11 

T.V. PRE-AMPLIFIER 

Amplifier Unit Type 204A using 2-V R91 valves suitable 
operation on London frequency Band 19/6 
Pius 1/6 pkg. and 


22/6 


New arr 


tll ttl tl 


tl 


3-BAND SUPERHET 
RECEIVER 


ad 1 £7.19.6 72) 


Latest type Superhet Circuit using 
4 valves and metal rectifiers for opera- 
tion on 200/250 volts A.C mains 
Waveband coverage—short 16-50 
metres, medium 180-550 metres, and 
long 900-2000 metrs Valve line-up 
6K freq. changer, 6K7 IP. ye 
Detector AVC and first AF, 6V6 
output. The attractive cabinet to 

12in. long, 


1/6 Pk 


FOR & Carr 


house the Receiver size 
6}in. high, 5jin. deep can be supplied 
in either WALNUT or IVORY 
BAKELITE or WOOD Instruction 
Book |! post free, which includes 
assembly and wiring diagrams, also a 
detailed stock list of priced components 


~& & ©) @& & O&2 © © & @2 QA 2 @ @2 @ @ @ DS 
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PREMIER DESIGNS 
4-WATT AMPLIFIER 
<< 


_——— 


Build these 


NEW 
TRF RECEIVER 


MAY BE BUILT 


POR 


£5.15.0 


The circuit is the latest type TRF using 3 valves and 
Metal Rectifiers for operation on 200/250 A.C 
mains. Wave band coverage is 180/550 metres on 
medium wave and 800/2,000 metres on long wave 
The dial is illuminated and the Valve line-up is 
6K7 H.F, Pentode 6/7 Detector and 6V6—Ourtput 
The attractive Cabinets to house the Receiver size 
12in. long, 64in. high, Shin. deep, can be supplied 
in either WALNUT or IVORY BAKELITE or WOOD 


INSTRUCTION BOOK |- (post free) which 
includes Assembly and wiring diagrams, also 
a detailed Stock List of priced components. 


& Carr 
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MAY BE 4 1 Pius 2/6 Pk 
BUILT FOR £ . 0.0 & Carr 
Valve line-up 65L7, 6V6 and 6 «6, FOR AC. 
MAINS 200/250 VOLTS. The twin triode 68L7 
* used for preamplification and also for a com 
prehensive tone control circuit, which includes 
two very wide range and continuously variable 
controls for bass and treble. The output 
Valve is of the beam type and feeds 4 watts into 
1 specially designed output Transformer which is 
suitable for either 3 ohm or 15 ohm Speakers 
Negative feed-back is applied from the secondary 
of the output Transformer over the whole 
Amplifier to the input stage giving an excellent 
ae. Due to the high gain and 
controls any type of pick 
Overall size 9x 7xSin. Price 
Amplifier complete, tested and ready for 
£5/5/-, plus 3/6 pkg. and carr 


INSTRUCTION BOOK, 1/- (Post Free) which 
includes Assembly and wiring diagram, also « 
detailed Stock List of priced components. 


tone 


uy 
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DECCA MODEL 33A 


DUAL SPEED RECORD PLAYER 


with sapphire stylus 
light-weight 
balanced arm 


Includes erystal pic ip 


pressed ater 

brown enamel finish in 

qualit for 

on on AA 

200/250 vy 

ps. Bupplied 

mnplete with single 

head (either 
Jard or long play 

«) 4.19.6 

Extra Head can 

be supplied Plus 
pke arr. 5 


stan 


B.S.R. Type GU4A 3-SPEED GRAM UNIT 


Fitted with Decca Heads 


Bingle 


volte Ad Maina 
Complete with one standard and one long playing head, 
crystal or magnetic please state choice 19/6. 
& carr,, 5 Huitable cabinet for above Player type 
y2 at 45/-. See previous page 


mivertisemment on 
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ee 


MINIATURE TUNING CONDENSERS 


2-gang .0005 mfd 6/9 


with trimmers 


PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER " M.0.15 OUTPUT 
TRANSFORMER 


Designed to meet the demand for an efficient variable 
ratio Output Transformer 11 ratios from 13: 1 to 
all centre tapped and can be match any o 
either single or push-pull Class A* ABI 
‘or B”™ to any low impedance speech coil or 
combination thereof Primary Inductance 50 henrle 
15 watts audio L00mA. Pr 5 


used t itput 


LOUDSPEAKERS 
2hin. dia., Moving Cx l 
PLESSEY—3in. dia., Moving Coil 
dpin. dia., Moving Coll 
fin. dia., Moving Coll 
PLESSEY—Ain. dia., Mains Energised, 3 ohms 
imp. (600 ohms fleld) with Pentode Transformer 
PLESSEY—*in. dia., Mains Energised, 3 ohms 
imp. (600 obme field) 
PLESSEY—10in. dia. Moving Coll, 3 ohms imp 
GOODMANS —12in. dia., Moving Coll, 15 
Plus 5/- packing and carriage 
VITAVOX—K12/20 
15 ohms. tmp 


ohm imp 
ohms imy 
$ ohms imp 


bins imy 


ohms 


12in. dia Moving Ooil, 


Plus 5/- packing and carriage 


CRYSTAL MICROPHONE INSERTS 


Ideal for tape recording and amplifiers 


No Matching 
transformer required, 8/@ post free 


-— 


ACCUMULATORS 
volt 10 amp vaker 


it 16 amp 


by famous t 


MOVING COIL MET 
A super quality Moving Coil Meter basic movement 2 mA 
ul 4 mA Beale dimensions 2¢in Overall dimensions 
tin. dia. Ljin. deep. Bakelite Case projecting type At 
present scaled Lamp. R.F. By removing thermo « yuple 
reversing scale and recalibrating the meter, a high grade 
test instrument with any range abeve the basic F.8.D 
may be built up. Price 2 mA., 5/9, 4 mA., 4/9. 

MICROPHONES 
LUSTRAPHONE: Moving Coil High 
Stand Ty £5/15/6-—Hand Mike 86, 
RONETTE rystal Mike Inoorp. the 
High Impd. Bail Type, £2/10/0. 
CRYSTAL MICROPHONE—Rotherme! 2AD56. Eepeci 
ally recommended. £2/19/6. Table stands for all the 
above 10/6 and 17/6. 
ACOS. High impedance Crystal 


Impedance 


Filter Cell Insert 


Microphone, type 35-1 
25/-. 
ACOS. High Impedance Crystal Microphone, type 33-1 


£2 . 
ACOS. *‘ MIC 30°" impedance Crystal Microphone £2 


This Microphone can be 


10/- 
wed as either Hand or Des! 
pe 


CRYSTAL MICROPHONE 

An entirely insulated crystal microphone which can be 
safely used on A.O./D.C. amplifiers. High impedance 
No background noise, really natural tone, The ideal 
Mike for tape, wire and sound projectors, price 23/6 
MAINS NOISE ELIMINATOR KIT 
Two specially designed with three smoothing 
condensers with cireuit diagrams. Cuts out all mains 
noise. Can be assembled inside existing receiver, @ ll. 
plus 64. pkg. and carr 


Germanium Crystal Diodes 
2 


4/- doz 


chokes 


GBC. wire ended, 9/6, 
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PREMIER RADIO COMPANY 
raxo in, RECEIVER UNIT SPECIAL OFFER RADIOGRAM CHASSIS 


_5-VALVE SUPERHET RADIO 
rvendy 


PRICE 


£10.19.6 a 


Pkg. & Car. 10 band Superhet 


Receiver cover- 

“ : = ing short, mediam and long waves. Using the latest 
Soaks Gee ee miniature all glass valves, overall chassis size 13}in. x 
The 6V6 output stage com- | 1, highly polished in. high x —— dese, ‘dial epee ite, % Git 

wstormer and Gin. speaker is built | walnut cabinet. Built BRAND NEW, READY FOR USE AND 

© 25/5/-, plus 5/- packing and car- | © high standards ensuring GUARANTEED. £10-5-0 
eguend pies. Specieciene Packing and postage 10/- 
yaire a) gy 787, 7B7, 706, , T¥4, 3 WAVE Or on Hire Purchase Terma, deposit £8/11/3 and 12 
| BANDS, Long, Medium and deans’ CONTROLS monthly payments of 14/5. 
J vol control on/off Gran —_ ——_—_—- - —— 

as hme 6 Spent TRANSFORMERS. 2 x €V6 into Podities ae hao Sste a Bpeaker CABINET available for above Chassis in figured walnut, 


meorporated, For use on 200/250 v. Cc. maine lined with white syeamore, size St. wide, 2ft. 8 inches 
Tu BRAND ri » , DIMENSIONS: Width, 16)in., Height 15}in., ‘Gapth Bjin. | high, Lft, 5 inches deep, £16/15/- 
£319 6 — - oe beg LEER WEES VARNES, ’ Or on Hire Purchase terms, deposit £3/18/9 and 12 
. Sensi: H.P. Terms: £8/14/11 deposit, and 12 monthly pay monthly payments of @1/2/2. 
METER RECTIFIERS. Miniature type with leads 1-5 ments of 15/6. Packing and Carriage extra. 
A.. 69 st pai 


AMPLIFIER — All34A. Batte operated 2 1 ? - 1 f ff 
RE rea eh, Retterr epenstas 9 vatres, * HIRE PURCHASE—A small selection of the goods we can offer 
SLIDER RESISTANCE. Geared adjue 15 
»., 12/6, postage ar ‘aa V6 ae Som ti" 0 
HEAVY DUTY POWER RESISTANCE. 17.5 ohms. 8 a., 6 £417 
wijustable tapping 19in. long, 2hin. diameter, 10/-, — 5 0 


postage and carriage 22 12 
HEAVY DUTT 2. TRANSFORMER. Primary ta , ’ 
‘ es. Be sadasies 68 0. 30 0. Gh oe H.} Big. Ge J 6 5 
25/- , postage and carriage 2/6 Packing and Carriage 7 
Advauce P.1 Sig. Gen 419 
ROTARY RESISTANCE Wire wound heavy duty Packing and Carriage ££ . 
4k. ohms., 7/6, postage and carriage 1 Leak TL.10 Amp 27 1 
Packing and Carri ‘ 
VACUUM PUMPS. For mode! makers ete. Ex-R.A.B. | Travoz Tape Deck a £5 15 
B3-Mk. Il, 22/6, postage and carriage 2/- Packing and Carriage 7S 


PHOTOGRAMS 1955 


See what The Annual Review of the World’s Photog 


PHOTOGRAMS OF THE YEAR is the finest review of pictorial 
art obtainable, and makes an ideal gift. Now greatly 

b enlarged, it measures 10fin. x 8}in., with many extra pages 
CAN 4 of plates, some in full colour. The reproductions, 
in high-quality photogravure, are gathered from the world’s 
leading salons. A critical plate-by-plate commentary and 

articles on the year’s work, colour photography, etc., will be of 

done ove outstanding interest to all photographic enthusiasts 
Ready Mid-November 
152 pp. 17s. 6d. net. By post 18s. 2d. 


learn | THE COMPLETE AMATEUR PHOTOGRAPHER 


Dick Boer « Edited by A. L. M. Sowerby, B.A., B.Sc., F.R.P.S. ~ (Second Edition) 
how it f This book enables the beginner to learn to make photographs of real Ready Mid- 
6 merit, and is a valuable reference book for the more advanced November 
photographer. It explains exactly what happens in the photographic Bin. x bin, 

/ process at all stages—from selecting the subject to the finished print. 254 pp. 
done: Written by one of Europe’s leading experts, the book is illustrated with 2Is. net. 
262 photographs, 28 diagrams and 8 pages of colour plates rf — 

s. 8d. 


Published for “ Amateur Photographer” and obtainable from booksellers, Photographic dealers, or 


ILIFFE * SONS LTO, DORSET HOUSE, STAMFORD STREET, LONDON, S,E,!, 
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PRECISION ENGINEERING 


TO make the Monarch autochanger the automatic 

choice of record lovers, gramophone experts and 
MAGIDISK Selector. Silent trans reproduction equipment makers alike, has meant 
ale aca dae e consistent precision engineering in every department 
automatic selection af Tin., 1O0in, or 12in of its construction. Each feature is the acme of 
ned ng celal Ayia inventiveness and skilled production. 

a ll The Magidisk, which noiselessly selects any 10 
records of any size or playing speed, is perhaps the 
most important and unique attribute. Simplified 
switching and speed control is achieved by a combina- 
tion which does both jobs at once. Then there is the 
lightweight pick-up assembly with crystal cartridge 
and replaceable dual sapphire styli. 

ce aaa The ever-improving high quality reproduction ob- 
ROTOCAM combined Switch and tained by the Monarch is the result of testing and 
le cule dale copeeiel ved modernising these and other special components 
and slide. presetting 33), 45 or 78 r.p.m continually. It provides a longer, more faithfully 
cloilly deckakes tl eieieviotons teoere. interpreted and less interrupted programme. It 
ensures a long, reliable and ‘* pleasureful” record- 

playing life 


MONARCH 


AUTOMATIC RECORD CHANGER 
PICK-UP Assembly. High Fic 
lightweight crystal pick-up head and BIRMINGHAM SOUND REPRODUCERS LTD., 


balanced arm. Basily adjusted for heig! 
and weight Fitted with dual pr 1 OLD HILL, STAFFS. 


ground sapphire for 78 
cme "7! TORT OOVE recordings 
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VALVES, TUBES € CiRCUITS 


23. MINIATURE VALVES 


The Mullard range of low-consumption valves for all- 


dry battery receivers consists of four types, the 
DK96, DF96, DAF96, and DL96, mounted on the 
standard B7G base. The filaments are economically 
rated at 1.4V, 25mA. The DL96 output pentode has 
two such filaments which are normally operated 
in parallel. 

The filaments in a receiver using these four types 
may be fed in three alternative ways: (i) in parallel; 
(ii) in pairs in a 50mA chain, with the odd filament 
(say the DAF96) shunted by a 5%, tolerance resistor 
to maintain the correct filament current; (iii) in a 
25mA chain. The third method is suitable for ABC 
receivers with separate h.t. and |.t. batteries; but the 
variation of cathode current in the output valve, 


which can occur when the batteries are at different 


WITH 25mA FILAMENTS 


stages of exhaustion, must be limited. For this 
purpose a special filament chain has been devised, of 
which full particulars are given in the Additional 
Votes. 

For mains operation, supply variations should be 
allowed for by presetting the filament current (by 
means of a variable portion of the dropping resistor) 
to 24mA 2 


The valves are designed for optimum performance 


at nominal mains voltage. 


with a 90V supply; but there is no serious loss of 
sensitivity in the amplifier stages at voltages down 
to 67.5V, as the recommended s¢ reen-grid voltages 
of the amplifier valves are about 65V. In the output 
stage, however, the loss of power caused by battery 
marked with lower nominal 


exhaustion is more 


battery voltages. 


The Mullard DK96 is a heptode frequency changer in 
which the first two grids form the oscillator, and the third 
grid is the signal grid. The optimum conversion con- 
ductance is 300u A/V, and the cathode current is 2.4mA 
at an oscillator voltage of 4.0V r.m.s. The variable-mu 
characteristic gives good cross-modulation and allows the 
AG 

receivers it should be adjusted to give 0.6mA 


use of The sereen-grid voltage is about 65V, but 
in ABC 
anode current at zero bias 

A tuned-grid oscillator circuit is recommended, with the 
earthy end of the oscillator grid resistor taken to the 
positive side of the filament. Feedback should be derived 
from the oscillator anode, with the feedback winding of 
the oscillator coil preferably series-fed, especially at the 
higher frequencies 

The DK96 is not suitable for use above 20Mc/s. 
10Me/s 
neutralisation 


Pulling 
reduced by 
oscillator 


should be 
the 


at frequencies above 


capacitive between and 


signal grids 


The Mullard DF96 is an IF amplifier with a mutual con- 
750u A/V at a cathode current of 2.2mA. It 
is suitable for ACC operation, as its grid base has been 
lined up with that of the DK96. The DF96 and the DK96 
can be operated with a common secreen-grid dropping 


ductance of 


resistor; but in ABC receivers this is allowable only if the 
two filaments are in parallel or if the control-grids are 
their filaments. In all circuits, 
however, a common screen-grid resistor allows the rela 
tively high screen-grid current of the DF96 to affect the 
gain of the DK96, and thus to increase the spread in the 
overall sensitivity of the receiver. 


biased to respective 


The Mullard DM70 subminiature tuning indicator, which has been described in Valves, Tubes, and Circuits 


and 6, is suitable for use w'th these valves. 


Reprints of th 


battery receiver, and valve data, may be obtained free 


s advertisement, with additiona/ notes on the design of fi t supply 
of charge from the 


The Mullard DAF96 is a pentode Al 


detector diode 


amplifier with a 
A voltage gain of 60 is obtainable when 
the detector presents a source impedance of 500kQ, and 
dis- 


a voltage output of 5.0V r.m.s. is obtained at 3% 
If the valve is used as a triode, the gain is about 
2% to 3° 


tortion, 
11 and the voltage output is 5.0V r.m.s. at b 
distortion 

With a bias resistor of 1OMQ the detector load resistor 
should be limited to 500k{(2 to give minimum attenuation 
in the control grid input circuit and an adequate a.c. to 
d.c. load ratio With a detector load resistor of 1.0MQ 
the bias resistor should be 22MQ. 

Anti-microphonic only when 
20mV for 50mW 


precautions are necessary 


the control grid voltage is less than 


output. 


The Mullard DL96 output pentode is designed for 90\ 
but 67.5V is sufficient to 
allow operation at this lower supply voltage. A single 
valve, under Class A conditions with a 90V supply, will 


operation; the grid base at 


give a 200mW output at 10% total harmonic distortion 
for an input signal of 3.4V r.m.s. At 67.5V the output 
is reduced to 100mW 

I'wo valves may be used in push-pull, with the grid signal 
provided by a driver transformer, a centre-tapped choke, 
or a phase-inverter valve. The total cathode current of 


the two valves must not exceed 12mA. Class B operation, 


with all four filaments in parallel, gives, at 2%, 
distortion, 440mW output at 90V and 235mW at 
The comparable outputs for Class AB operation, ¢ 
to 4% 4120mW and 220mW. 


, distortion, are 


Nos. 5 


chains, a circuit for a four-valve 
below. 


MULLARD LTO., Technical Service Department, Century House, Shaftesbury Avenue, W.C.2 
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BBL. 


Report 


‘to recently published Report* to the Postmaster- 
General for the year 1953-54 by the B.B.C. Board 
of Governors loses a little of its interest and value 
through being a trifle out of date. The document 
was prepared just before the final passing of the Act 
setting up the Independent Television Authority, 
and so, naturally enough, any attempt to consider 
the position of the Corporation vis-d-vis the new 
competitive body is specifically disclaimed. 

Such incidental mention as there is of the possible 
effects of competition is confined to finance. It is a 
matter of some concern that, on present estimates, 
the B.B.C. will receive about £6M less than it 
expects to need for carrying through development 
plans during the next three years. Even if the 
financial stresses of that period can be weathered, 
the Corporation will, in the words of the Report, 
“inevitably have to ask for a larger share or even 
the whole of the proceeds of the £1 and £3 licences 
thereafter.” We imagine that public opinion, and 
especially opinion in the radio world, will be strongly 
in favour of allowing the B.B.C. sufficient finance to 
carry through at least those parts of its development 
plan that have already been approved in principle 
by the Government. British broadcasting has been 
built up on a basis of successful long-term planning 
and even its harshest critics will not deny that the 
B.B.C. has in the past shown excellent engineering 
judgment, not to say foresight. 

As might be expected, the bulk of the Report 
deals with the programme side and also gives 
detailed accounts of income and expenditure. There 
is, though, a 10-page section devoted to engineering 
in which the past year’s work is surveyed and plans 
for the future are set out. In this section there is 
also a note on present policy in recruitment and 
training of technical staff. In addition to recruiting 
ready-trained men, the Corporation is taking in pro- 
bationary technical assistants. No specific qualifica- 
tions are expected of these, but they must pass a 
qualifying examination after an initial 12-week train- 
ing course. 

Colour television is accorded several mentions and 


* Cmd. 9269; H.M.S.O., 4s. 6d 
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it is interesting to read that the main effort of the 
research department was concentrated on this sub- 
ject during the latter part of the year. Then there 
is the rather surprising statement that “the B.B.C. 
does not expect to introduce regular transmissions in 
colour within the next two years.” This statement, 
with its inevitable implication that a regular colour 
service will start shortly after that period has expired, 
seems rather over-optimistic. In this matter, the 
Board of Governors appear to be slightly at variance 
with Sir Ian Jacob, the Director-General, who, in 
the current number of The B.B.C. Quarterly, was 
(rightly, we think) much more cautious and non- 
commital. ‘ Nothing,” he said, “could be more 
foolish than a precipitate start with coloured 
programmes.” 


Ouality on V.HLF. 


AS most of our readers know, the B.B.C.’s plan for 
reinforcing the present sound broadcasting service 
with v.h.f. three-programme stations is due to start 
with Wrotham next May. The remaining eight 
stations of the first stage of the scheme should be 
finished within less than two years. 

This scheme is described in the Report discussed 
in the preceding paragraphs, and was also the sub- 
ject of a talk given recently to the Radio Industries 
Club by Harold Bishop, B.B.C. Director of Engineer- 
ing Services. Some disappointment was felt, even 
among the more realistic, at Mr. Bishop’s summary 
dismissal as “ nonsense” of the idea that f.m. broad- 
casting would automatically bring about a great 
improvement in quality of reproduction. No doubt, 
as he said, the idea of giving a bandwidth of 15 kc/s 
is impracticable for a nation-wide service depending 
on a long and complicated network of landlines for 
linking the stations. However, the quieter back- 
ground and freedom from interference that many 
f.m. listeners will enjoy will inevitably focus atten- 
tion on quality of reproduction. It will be a great 
pity if the B.B.C. does not do all it can, within the 
bounds of good engineering, to ensure the best 
possible quality from the new service. 
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Tape Duplication System 


EQUIPMENT for the duplication of recorded mag- 
netic tapes on a commercial basis is now being sold 
in America. A master playback unit feeding a master 
amplifier and bias oscillator supplies from one to 10 
“slave” recorders. Both tracks of the twin-track 


Ampex tape duplicator 
(Series S-3200) show- 
ing master playback 
unit with three re- 
corders. Up to ten 
*slave"’ units may 
be employed. 


master Lape are read and re-recorded simultaneously 
and the tape speed for duplication may be as high as 
60in/sec. This calls for pick-up and recording heads 
capable of handling frequencies up to 120 kc/s if the 
original tape carries 15 kc/s at 74in/sec. The heads 


GUIDED-MISSILE 


The contro! desk of * Tridac,’’ a 
large-scale analogue computor 
built by Elliott Brothers and re- 
cently put into operation at the 
Royal Aircreft Establishment, 
Farnborough. It calculates the 
fl ght behaviour of new types of 
guided missiles in three dimen- 
sions and gives the distance by 
which they miss the target. Parts 
of actual missile control systems 
can be included in the computor, 
as it behaves as a model of the 
missile flight and operates in 
*real’’ time. The c.r.-tube dis- 
plays on the right give a 
representation of the missile 
approaching its target in three 
separate dimensions. Computing 
elements in the machine include 
— numbers of d.c. amplifiers, 
and some idea of the techniques 
used can be gathered from “ Elec- 
tronic Analogue Computing *’ in 
our March, |954, issue. 
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used are designed for supersonic recording and are 
similar to those which have been developed by 
Ampex for recording data in flight testing. 

No time is wasted in rewinding the master since 
the machine duplicates in both directions. It has 
been calculated that, with the full complement of 10 
recorders, the output of 34-in/sec tape duplicates is 
increased by a factor of as much as 320 over a pair 
of standard recorders running at the original speed of 
the recording. (Speed X 16, twin tracks X 2, recorders 
x 10.) 

Total cost for a 10-unit installation is said to be 
less than $20,000. The makers are Ampex Corpora- 
tion, 934, Charter St., Redwood City, California. 


N.B.S. Laboratories 


HE new research centre of the American National 
Bureau of Standards at Boulder, Colorado, was 
officially opened on September llth. A series of 
scientific meetings was held coincident with the open- 
ing and included a symposium on _ propagation, 
standards and problems of the ionosphere. Among 
those present at the opening was H. J. Finden, chief 
engineer of the Electronic Instruments Laboratory of 
the Plessey Company, to whom we are indebted for 
the following report. 

The Boulder Laboratories, which supplement the 
N.B.S. facilities in Washington, D.C., include the 
Bureau’s Central Radio Propagation Laboratory trans- 
ferred from Washington. The C.R.P.L. is the chief 
American research centre for the study of the tropo- 
sphere and ionosphere as media for the propagation of 
radio waves. It also develops and maintains the 
national primary standards for the complete radio- 
frequency spectrum. As the nation’s central agency for 
collecting radio propagation data, the C.R.P.L 


SIMULATOR 
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analyses and disseminates information which is of 
vital importance for the maintenance of radio services 
in aviation, shipping and communications. 

The Laboratory’s studies of frequency allocation and 
interference affect the establishment and operation of 
ill American broadcasting stations. Data on v.h-f. 
radio propagation and the development of micro-wave 
techniaues are important to the weather bureau and 
military aerologists for use in the measurement of 
upper air temperature, humidity and wind. 

Boulder is well situated in that the plains extending 
hundreds of miles eastwards from the mountains 
permit many phases in radio propagation research. 
Use is also made of the nearby mountains and several 
transmitters are located in the Cheyenne, near 
Colorado Springs. Frequency utilization research 
carried out by the N.B.S. is providing valuable data 
on the effects of noise due to the troposphere as well 
as the sun and terrain, particularly at frequencies 
above 50 Mc/s 


“A Guide to Amateur Radio” 


THIS book was first published by the Radio Society of 
Great Britain in 1933; a new edition appeared each year 
ym the opening of the National Radio Exhibition until 
1937, when it was superseded by The Amateur Radio 
Handbook. The present publication, styled the sixth 
dition, follows the tradition of the earlier ones, but is 
far more comprehensive. 

Its aim is to provide the newcomer to amateur radio 
with up-to-date information on present-day practices and 
to give expert advice on how to obtain an amateur trans- 
mitting licence. There are chapters on learning morse, 
making simple equipment, abbreviations commonly used 
im amateur transmission and sundry other subjects not 
easily found elsewhere 

The publisher’s address is New Ruskin House, Little 
Russell Street, London, W.C.1, and the price is 2s 6d 
2s 9d by post 


SOUTH COAST 


Fleming’s Pre-Valve Work 
From Watts to Kilowatts 


THE name of Sir Ambrose Fleming is inevitably 
bound up with the invention of the thermionic diode 
and this month celebrations are being held to mark 
the jubilee of the first valve patent (see October issuc, 
p. 474). On such an occasion it is interesting to recall 
that Fleming had been engaged in radio work for some 
time before making his great invention, and can be 
considered as one of the pioneers of the spark trans- 
mission era 

Probably his most important pre-valve work was on 
the design of the famous Poldhu transmitting station, 
by means of which the Atlantic was first spanned by 
radio in December, 1901. Here he was acting as 
scientific adviser to the Marconi Company. Up to 
this time, radio people had been thinking in terms of 
the conventional induction-coil spark transmitter, but 
Fleming realized that a different approach would be 
needed for a station that would have to radiate kilo- 
watts instead of watts. 

In place of an induction coil he specified an alter- 
nator driven by a 25-h.p. engine and working into 
high tension transformers to give an output voltage 
of 20kV. This arrangement fed an oscillatory circuit, 
having the usual spark gap and capacitor, which in 
turn was coupled by a step-up r.f. transformer to a 
second similar circuit. Finally came a radio-frequency 
transformer or “jigger” for coupling to the aerial. 
Keying the transmitter was achieved by short- 
circuiting air-core chokes inserted in the leads 
running from the alternator to the high-tension 
transformer 

Fleming’s contribution to the famous transatlantic 
experiment is commemorated on the granite column 
which marks the site of the station on the cliff-top 
at Poldhu. 


TV STATION 


Coverage of Isle of Wight Transmitter 


Provisional field-strength contours of the 
new Rowridge, Isle of Wight, television 
which been radiating test 
transmissions for the past fortnight and is 
scheduled to be brought into service on 
November /!2th The station, which 
operates in Channel 3 (56.75 and 53.25 
Mc's), will use initially a temporary mast 
ind aerial system and the service area 
will, therefore, be restricted. The antic- 
ipated 100-uV/m contour for the tempor- 
ary aerial is shown dotted on this map. 
This and the other contours are based on 
a receiving aerial height of 30ft. The 
temporary station on Truleigh Hill, near 
Brighton, which has been serving part of 
this area of the south coast since May last 
year, will close down. 


station has 
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C.C.LR. Interference Investigation *¢ 


Personal and 
LF. for T3 

REALIZING that a nationally protected if. band 
for television does not offer protection against inter- 
ference from other countries, Italy has asked the In- 
ternational Radio Consultative Committee (C.C.LR.) 
to study a number of questions relating to interference 
with television reception and interference to other ser- 
vices by television receivers 

Among the specific subjects to be studied are: the 
factors which govern the frequencies and amplitudes 
of undesired receiver responses and the characteristic 
values for different types of receiver (sound, television, 
etc.); the methods which can be adopted to reduce 
these responses without greatly increasing the cost of 
receivers (the choice of if. falls into this category); 
the best methods for measuring and evaluating local 
oscillator and i.f. radiation; typical values of the am- 
plitudes of these radiations and the variation of their 
power as a function of distance; the methods whereby 
a useful reduction in the amplitudes of these radiations 
could be achieved without appreciable increase in 
receiver costs and the extent of this reduction. 

Information on these subjects is to be submitted by 
national representative organizations to the C.C.LR. 
and, in the meantime, the European Broadcasting 
Union Document Tech. 3062 (see our July issue) has 
been submitted as a contribution to the inquiry. 


Shou 


AT noon on November 24th, the eighth annual 
Amateur Radio Exhibition, organized by the Radio 
Society of Great Britain, will be opened at the Royal 
Hotel, Woburn Place, London, W.C.1, by H. Faulkner, 
C.M.G., director of the Telecommunication Engineer- 
ing and Manufacturing Association. The exhibition 
will continue until November 27th and be open daily 
from 11.0 a.m. to 9.0 p.m. Admission is 1s. 

Members of the R.S.G.B. will be exhibiting a wide 
range oi home-constructed equipment, and the follow- 
2ng manufacturers and organizations are taking space : 
Air Ministry, Amos, Avo, Cosmocord, English Elec- 
tric, Enthoven Solders, G.E.C., Grundig, Labgear, 
Magnetic Devices, Minimitter Co., Philpotts, Pye, 
S.T.C., Short Wave Magazine, Taylor Instruments, 
War Office, Wireless World 


Amateur Radio 


Television Exhibition 

THE Television Society’s annual exhibition will be 
held from January 6th to 8th in the gymnasium at Uni- 
versity College, Gower Street, London, W.C.1. Admis- 
sion on the opening evening (6.0-9.0) is limited to 
members, but tickets will be available to non-members 
for the following two days, when the show will be 
open from noon to 9.0 p.m. and 10.0 a.m. to 7.0 p.m. 
respectively. Tickets will be available from the secre- 
tary at 164, Shaftesbury Avenue, London, W.C.2 

About 40 exhibitors will be participating. The 
majority of exhibits will be laboratory equipment pro- 
vided by manufacturers, but there will be some 
members’ exhibits, The exhibition is concerned 
more with research and industrial television than with 
domestic reception 
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Industrial 


Receiver Exports *¢ 
Notes and News 


Middle East Market 

TWELVE receiver manufacturers are sharing the 
B.R.E.M.A. pavilion at the British Trade Fair which 
is being held in Baghdad from October 25th to 
November 8th The firms participating are: Bush, 
Cossor, Ekco, E.M.I., English Electric, G.E.C., Kol- 
ster-Brandes, Mullard, Murphy, Philco, Pilot and 
Regentone. Other radio and electronic manufacturers 
participating in the Fair are B.I. Callenders, Ediswan, 
Ever Ready, Pye, Redifon, Roberts Radio, S.T.C., and 
Thorn Electric 

Television programmes for the demonstration of 
receivers at the Fair are broadcast by a temporary 
transmitter (using a 60-foot mast) installed by Pye. 

The Middle East is regarded as one of the most 
promising markets for British radio equipment. 
Figures provided by B.R.E.M.A. show that the value 
of receivers and radio-gramophones exported to this 
area in the first eight months of this year almost 
equalled those for the whole of 1953—£364,906, com- 
pared with £412,359. 


“No Half-way House’ 


“ NOW that colour has become the obvious next move 
in the development of television, let us learn from our 
past mistakes and not again hitch ourselves to a wrong 
system [as in 1946 when we re-adopted 405 lines]. . . 
Let us make our own mistakes if we must, but not a 
mistake just because the Americans have already made 
it... . The system we start with is the system we 
shall end with, and in my opinion it rules out any 
public experiment of a compatible or semi-compatible 
system in Band III with the hope that later we will 
be able to move colour television to Bands IV and V.” 
This extract is taken from a speech by C. O. Stanley 
printed in the annual report of Pye, Ltd., of which 
he is chairman. He concluded by saying that the radio 
industry, as a whole, could and should provide the 
answer to the colour TV question, and not wait for 
any committe, Government or otherwise, to produce 
a recommendation 


Servicing Exams 

OF the 367 candidates who sat for the Radio Ser- 
vicing Certificate Examination last May, 143 passed, 
96 were put back in the practical test and 128 (35 per 
cent) failed. The percentage of failures in the tele- 
vision servicing exam was lower—28 per cent. Of the 
104 entries 55 passed, 20 were put back in the practi- 
cal test and 29 failed. The examinations, which are 
conducted jointly by the Radio Trade’s Examination 
Board and the City and Guilds of London Institute, 
were held at 24 centres for radio servicing and 7 
centres for television servicing. 

As mentioned in our last issue the 1955 radio ser- 
vicing exams will be held on May 3rd and 5th 
(written) and 14th (practical). Those for television 
servicing will be on May 9th and 11th (written) and 
June 18th (practical). Entries for the television servic- 
ing exam. (fee 3 gns), must be sent to the R.T.E.B., 
9, Bedford Square, London, W.C.1, by January 15th, 
and those for the radio servicing exam. (fee £2 12s 6d), 
by February Ist 
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PERSONALITIES 


Dr. W. H. Penley, B.Eng., Ph.D., A.M.IE.E., who in 
1940 joined the Telecommunications Research Establish- 
ment and for the past four years has been superintendent, 
air defence radar, has been appointed senior super- 
intendent, guided weapons, at the Radar Research Estab- 
lishment, Malvern, which now incorporates T.R.E. 


Group Captain R. C. Richmond has been appointed to 
the London Office of Marconi’s Wireless Telegraph Com- 
pany (Marconi House, Strand, W.C.2) where he will be 
oncerned with the Company’s aeronautical radio 
business. He joined the R.A.F. in 1929, and took the 
specialist signals course. During the war he was Chief 
Signals Officer of various commands and was at one time 
Chief Signals Officer, Air Defence of Great Britain. Prior 
to retiring, Group Captain Richmond was Commanding 
Officer of No. 2 Radio School, Yatesbury. 


Grp. Capt. R. C. RICHMOND S. E. ALLCHURCH 


S. E. Allchurch, O.B.E., secretary of the British Radio 
Equipment Manufacturers’ Association since 1946, is at 
the British Trade Fair in Baghdad to take charge ‘of the 
composite exhibit of domestic receiving equipment by 12 
member-firms. During the war Mr. Allchurch joined 
a new department of the Ministry of Aircraft Production 
which dealt with the co-ordination of research, develop- 
ment, production and installation of communication and 
radar equipment for the R.A.F. He was assistant 
director when he left to join B.R.E.M.A. 


William H. Date, B.Sc.(Eng.), M.I.E.E., has retired from 
the position of head of the Electrical Engineering Depart- 
ment of the Polytechnic, Regent Street, London, which 
he has held for seven years. He joined the full-time staff 
of the department in 1913. During the first world war 
he was a technical officer (wireless) in the Royal Flying 
Corps and during the last war was lent to the War Office 
and was attached to the department concerned with the 
organization of training schemes for Service men at 
technical colleges throughout the country. 


The new head of the Electrical Engineering Depart- 
ment of the Polytechnic is Dr. D. O. Bishop, Ph.D., who 
received his academic training at the Portsmouth Muni- 
cipal College and then went to B.T-H. at Rugby. After 
war service as an education officer in the R.A.F. he returned 
to the Portsmouth Municipal College and became senior 


lecturer in 1947. He joined the Regent Street Poly- 
technic as senior lecturer in the Electrical Engineering 
Department in 1948. 


G. E. Middleton, M.A., the new chairman of the LE.E. 
Cambridge Radio Group, went to B.T-H., Rugby, after 
graduating from Cambridge in 1927. During his 21 years 
with B.T-H., one of which was spent in the U.S.A. under 
the company’s Fellowship scheme, Mr. Middleton was 
engaged on the design of small motors. In 1948 he went 
to Cambridge as university lecturer in engineering—his 
present position 
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Major P. L. Barker, B.Sc., this year’s chair- 
man of the Northern Ireland Centre of the LE.E., has 
been chief engineer of the N. Ireland Region of the Post 
Office since 1946. After graduating from Birmingham 
University in 1923 he entered the Post Office Engineering 
Department. From 1925 to 1935 he was at the Dollis 
Hill Research Station working on short-wave propagation 
and from 1936 until he was commissioned in R.E.M.E. 
in 1940 he was at the Wembley Laboratories. 


Dr. J. H. Mitchell, Ph.D., B.Sc., the new chairman of 
the East Midland Centre of the I.E.E., has been head of 
research with Ericsson Telephones, Ltd., Nottingham, 
since 1947. He studied at Bristol University after which 
he joined B.T-H. at Rugby as a research engineer. 
During the war Dr. Mitchell was a member of the 
Government Scientific Research Pool and undertook 
research on radar and radio navigational aids and v.h.f. 
communication. 


David H. Thomas, M.Sc.Tech., chairman of the North- 
Eastern Radio and Measurements Group of the LE.E. 
for this session, was for eight years lecturer in tele- 
communications at the University of Nottingham and is 
now head of the Electrical Engineering Department of 
the Rutherford College of Technology, Newcastle-upon- 
Tyne. Before entering the scholastic field he was a 
research engineer with Metropolitan Vickers whom he 
joined as an apprentice. 


M. I. Forsyth-Grant, A.M.I.E.E., has resigned from 
International Aeradio, Ltd., with whom he had been chief 
engineer since 1952, and has joined the board of Racal 
Engineering, Ltd. Before joining 1.A.L. in 1947 he was 
with E.M.I. Engineering Development, Ltd. D. W. 
Morrell, B.Sc.(Eng.), A.M.I.E.E., who has been sales 
manager of Racal for the past 18 months, has also been 
appointed a director. 


A. R. Lash, A.M.I.E.E., recently appointed manager 
engineer of the Ongar (Essex) radio station of the Post 
Office, was previously on the staff of Marconi’s W.T. Co. 
and Cable & Wireless. His duties as a radio communi- 
cations engineer have taken him as far north as Spits- 
bergen and as far south as the Falkland Islands. 


OUR AUTHORS 


W. R. Cass, who, with R. M. Hadfield, contributes the 
article on “Dip-soldered Chassis Production” in this 
issue, is in charge of the Methods Development Depart- 
ment of Pye, Ltd., Cambridge. Joining Pye from Fele- 
phone Rentals, Ltd., in 1951, he was initially connected 
with power control and television receiver circuitry 
development. Mr. Cass obtained the Higher National 
Diploma in Telecommunications at the Regent Street 
Polytechnic and was an electronics instructor in R.E.M.E 
during the war R. M. Hadfield studied at Reading 
University after serving as a pilot in the R.A.F. In 1952 
he joined the Methods Development Department of Pye, 
Ltd., and is now responsible for operational research and 
work study development. 


Arieh F. Fischmann, author of the article on the design 
of a tape recording amplifier on page 564, is at present 
studying at the Polytechnic Institute of Brooklyn, U.S.A 
After training at the Deutsche Technische Hochschule, 
Prague, he emigrated to Palestine in 1938 where he 
worked on the design of audio amplifiers. From 1948 
until going to Brooklyn he was in the Scientific Depart- 
ment of the Israeli Ministry of Defence on development 
work in the field of pulse techniques. 


H. H. Ogilvy, contributor of the article on the measure 
ment of phase and amplitude in this issue, has been 
employed in the fire-control section at the Admiralty 
Engineering Laboratory, West Drayton, Middlesex, since 
1951. He is concerned with the development of elec- 
tronic equipment for fire-control systems and the design 
of equipment for analysing the performance of servo- 
mechanisms. After war service as hf. direction-finding 
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officer in the Navy he took a full-time engineering course 
at Loughborough College from 1946 to 1950 


IN BRIEF 


Broadcast Receiving Licences current in the United 
Kingdom at the end of September totalled 13,527,864, 
including 3,677,796 for television and 245,836 for sets 
fitted in cars. During the month television licences 
increased by the unprecedented figure of 144,098. 

Electronics in Action is the theme of an exhibition of 
electronic aids to production, design and research being 
organized by the Scientific Instrument Manufacturers’ 
Association for November 23rd to 25th at the Chamber of 
Commerce Hall, New 
Street, Birmingham 
Admission to the ex 
hibition is by com 
plimentary ticket, 
obtainable from 
S.I.M.A., 20, Queen 
Anne Street, Lon 
don, W l. or the 
Chamber of Com 
merce. The exhibi 
tion, at which there 
will be some 20 
exhibitors, opens at 
2.0 on the first day 
and 10.0 on subse 
quent days and 
closes daily at 8.0 


This combination aerial 
for television and f.m 
sound, exhibited by 
Belling-Lee at the Radio 
Exhibition, was by 
mischance overlooked 
when our review of the 
show was compiled for 
last month’s issue 


The proposed dates for the second post-war Northern 
Radio Show which the Radio Industry Council plans to 
hold in the City Hail, Manchester, have been amended; 
they are now May 4th to 14th, 1955 

I.T.A.—The temporary headquarters of the Independ 
ent Television Authority, of which Sir Robert Fraser is 
director-general, are at 12-16, Wood’s Mews, Park Lane, 
London, W.1. (Tel.: Mayfair 6272). The I.T.A. has, so 
far, been operating from the Post Office headquarters. 

The P.M.G. has relaxed one of the regulations included 
in the recently introduced Amateur (Television) Licence. 
Holders may now transmit messages by telephony or 
morse without a separate licence provided they are con 
cerned with the technical matter of the visual transmis 
sion, 

Extending French TV. 
station—at Marseilles 


Ihe fourth French television 
was brought into service in Sep 
tember, Operating on 186.55 Mc/s vision and 175.4 Mc/s 
sound, the 819-line transmitter has an e.r.p. of 50 kW 
Initially the station is relying on filmed programmes flown 


from Paris. On October 15th the fifth television station 
was brought into service at Lyon-ville which is linked 
with Paris by radio relay stations. The Lyon-ville 200 
watt transmitter operates on 164 Mc/s vision and 175.15 
Mc/s sound 

Brit.L.R.E. Awards.—The Clerk Maxwell premium 
(20 guineas) has been awarded by the British Institution 
of Radio Engineers to Dr. W. Saraga, D. T. Hadley and 
F. Moss for their paper “An Aerial Analogue Com 
puter”; the Heinrich Hertz premium (20 guineas) is given 
to B. E. Kingdon for his paper “A Circular Waveguide 
Magic-Tee and Its Applications to High-Power Micro 
wave Transmission”; Dr. D. A. Bell receives the Louis 
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Sterling premium (15 guineas) for “ Economy of Band- 
width in Television”; Dr. Paul Eisler the Marcom 
Premium (10 guineas) for “Printed Circuits—Some 
General Principles and Applications of the Foil Tech- 
nique” and J. A. Youngmark the Dr. Norman Partridge 
Memorial award (5 guineas) for “ Loudspeaker Baffles 
and Cabinets.” The first award of the Sir J. C. Bose 
Premium (250 rupees—approx. 18 guineas) for the most 
outstanding paper by an Indian engineer has been made 
to S. K. Chatterjee for “ Microwave Cavity Resonators— 
Some Perturbation Effects and Their Applications.” 

Cable and Wireless announce the opening of the first 
direct Radio-telephone Service between Aden and India 
on October 15th. A radio-telephone service between 
Aden and London and thence to Europe and north 
America is also provided by the company via its station 
at Nairobi 

The Radar Association, which, although originally 
formed as a social link between ex-R.A.F. “ radar types,” 
is now Open to radar engineers and technicians in the 
other Services and industry and holds regular lecture 
meetings. The second meeting of the 1954/55 session will 
be held at 7.30 on November 10th in Theatre No. 1 of the 
Lime Grove Television Studios, Shepherds Bush, London, 
W.12, when Group Capt. Philip Dorté and John Elliot 
B.B.C.) will deal with the production of the television 
film “War in the Air.” Tickets are necessary. 

E.1.B.A. Ball.—The annual ball in aid of the funds of 
the Electrical Industries’ Benevolent Association will be 
held at Grosvenor House, Park Lane, London, W.1, on 
November 12th. Tickets, price 2} guineas, are obtainable 
from the association at 32, Old Burlington Street, Lon- 
don, W.1. 

Two lectures on the design, construction and erection 
of Television Aerials are to be given by P. Jones, of 
Aerialite, Ltd., at the Gloucester Hotel, Aberdeen, on 
November 3rd and 4th at 3.0. Admission tickets are 
obtainable from Aerialite, Ltd., Castle Works, Stalybridge, 
Cheshire 


The Electrical Engineering Department of the Oldham 
Municipal Technical College, which is now occupying a 
new building, offers part-time day or evening courses in 
radio servicing (3 years), television servicing (2 years), 
telecommunication engineering and for the Higher 
National Certificate 


A series of eight lectures intended to present an up-to- 
date account of Information Theory and its implications 
in the field of communication engineering is to be given 
at the College of Technology, Manchester, on Friday 
evenings, beginning January 21st. The fee is 30s. Twelve- 
lecture courses on “ Automatic Control in Industry,” 
which began on October 26th, and “ Transient Electrical 
Phenomena” beginning on January 13th (fees 35s) are 
also provided by the College. 


Among the new courses provided at the recently 
opened engineering block of the N.E. Essex Technical 
College at Colchester is a year’s evening course in elec- 
tronics and measurements for the H.N.C. Part-time 
day and evening courses in preparation for the radio 
service work certificate of the City and Guilds of London 
Institute are also provided by the college which has a 
well-equipped radio servicing laboratory. 


Information additional to that given in our September 
issue (p. 439) regarding courses provided by the 
N.W. Kent College of Technology (previously the Dart- 
ford Technical College) has been received from the head 
of the Electrical Engineering Department. An evening 
course in television servicing is provided and as an alter- 
native to the evening course in radio servicing a part-time 
day course has now been introduced 


Properties of Glass Reinforced Plastics and their appli- 
cations in various industries are dealt with in the 256-page 
book “Glass Reinforced Plastics,” edited by Phillip 
Morgan and published for British Plastics by our 
Publishers, price 35s. One of the chapters deals with 
glass fibre laminates in the electrical field. 
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The second edition of Kenneth W. Gatland’s book 
“Development of the Guided Missile,” which has been 
completely revised and enlarged, includes an appendix 
giving details of the telemetering pment used in 
British missiles. Published for Flos by lliffe and Sons 
Lid., this 292-page book costs 15s. 


Philips have arranged for the future distribution in this 
country of their three journals Philips Technical Review, 
Philips Research Reports and Communication News to be 
undertaken by Cleaver-Hume Press, Ltd., 31, Wright’s 
Lane, Kensington, London, W.8. 


BUSINESS NOTES 

Transmitters for the first three stations of the Inde 
dent Television Authority have been ordered from 
Marconi’s. The vision transmitters will have a power of 
10 kW and the associated sound equipment 2.5 k They 
will, of course, operate in Band III. To expedite the 
start of transmissions from the London station at Crystal 
Palace prototypes of the transmitters are being lent to the 
LT.A 

International Aeradio, Ltd., of this country, and Adalia, 
Ltd., of Montreal, Canada, have entered into an agree- 
ment to pool their knowledge, experience and staff in 
order to offer consultancy services to governments and 
industry throughout the world. Their first joint contract 
is for the planning of a telecommunications system for the 
Creole Petroleum Company, of Venezuela. 


Claude Lyons, Ltd., the well-known manufacturers of 
Variac transformers and importers of American laboratory 
instruments, have acquired a new factory at Valley Works, 
4-10, Ware Road, Hoddesdon, Herts. (Tel.: Hoddesdon 
3007.) The London office has closed, but the head office 
and works will remain at 76, Oldhall Street, Liverpool. 
The new factory houses the research and development 
staff and provides a repair and recalibration service. 


The Service Department of Baird Television has been 
transferred to 308, Battersea Park Road, London, S.W.11 
Tel.: Battersea 7838). All correspondence relating to 
servicing and replacement parts for television receivers 
and Baird tape recorders should be sent to this address. 


The West Bromwich firm of spring manufacturers, 
George Salter & Co., Ltd., have built a “ Dry Room” to 
Ministry of Supply regulations for the packing of elec- 
tronic equipment under conditions which ensure that it 
is not only impervious to outside climatic changes but 
ilso that each piece of equipment is thoroughly moisture- 
free before being packed. 


The recently opened factory of 20th Century Electronics 


at New Addington, Surrey, has now been extended, 
doubling the floor space. The manufac- 
turing and research sections of the 
athode-ray tube department, for- 
merly at Dunbar Street, London, 
S.E.27, are now at New Addington, 
where new plant has been installed for 
the production of multi-gun tubes. All 
correspondence should now be 
addressed to King Henry’s Drive, 
New Addington, Surrey. (Tel. : 
Springpark 1026. 


WIRELESS ROOM in the 3,300-ton cable 
ship Recorder, the latest and fastest 
vessel in the Cable & Wireless fleet of 
eight. Marconi's installed the radio- 
communication equipment and Kelvin & 
Hughes the radar and echo sounders. An 
aerial-splitter system permits the use of 
35 broadcast receivers in the ship without 
interference from the transmitters. 
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Electric Audio Reproducers, Ltd., manufacturers of 
sound reproducing equipment, of 17, Little St. Leonards, 
Mortlake, London, $.W.14, have opened a new factory 
at Worton Road, Isleworth, Middlesex. The development 
section will occupy part of the factory, but the offices and 
service department will remain at Mortlake. 


A new branch office and depot at 2, St. Nicholas Build- 
ings, Newcastle-upon-Tyne, 1, has been opened by the 
Telegraph Construction and Maintenance Company. The 
company has also opened a London sales office at Norfolk 
House, St. James’s Square, S.W.1. 


Hudson Electronic Devices, Ltd., of Appach Road, 
London, S.W.2, have appointed Pendry & Kennedy 
(Electronics) of 6, Coed Celyn Road, Derwen Fawr, 
Swansea, to handle the land sales and services of their 
v.h.f. radio-telephone equipment in the south Wales area. 


Transvision, Ltd., has been formed by B. J. Martindill, 
until recently general manager of Wolsey Television, and 
F. Gould, for the production of television and v.h.f 
aerials and accessories. The address is 118, Denmark 
Hill, London, S.E.5. (Tel.: Brixton 6551.) 


FOREIGN TRADE 


Redifon, Ltd., has received a substantial order for 
marine radio equipment on behalf of the Soviet Fishing 
Authority. The equipment, comprising transmitters, all- 
wave receivers, combined medium- and short-wave direc- 
tion finders and ancillary units, will be installed in twenty 
deep-sea fishing vessels now under construction for the 
Soviet Union at Lowestoft, Suffolk 


Haiti.—The British Embassy at Port-au-Prince has re- 
ceived an enquiry from a Government source in Haiti for 
the supply of robust, cheap battery receivers for use in 
rural areas. The proposal is to supply about 500 sets for 
domestic use or for use by small groups, or, alternatively, 
to equip a smaller number of centres with larger receivers 
designed for communal use. Manufacturers are invited 
to send details of their offers direct to H.M. Consul- 
General, British Embassy, Port-au-Prince, Haiti, W. 
Indies. 


Salvador Agency.—Almacen Liverpool, Calle Ruben 
Dario-32, San Salvador, are interested in securing an 
agency for British-made domestic receivers. Transmitters 
in the western hemisphere operate on medium waves 
and the mains voltage in Salvador is 110 (50c/s). 


Colombian Agencies for British-made components and 
accessories are sought by Almacen Radion, Guillermo 
Ibanez, Calle 36, No. 41-78, Barranquilla, and J. Angers, 
Apartado Aereo 913, Barranquilla 


Dip-Soldered Chassis Production 


Simplifying the Assembly of Sound and Television Receivers 


By W. R. 


I. the endeavour to reduce the cost of mass- 
produced electronic assemblies it became apparent 
that a simpler way of making electrical connections 
was needed. Conventionally, pliers are used to anchor 
connecting wires to tags and then solder is applied with 
an iron to make these mechanical connections into 
sound electrical joints. In a television receiver there 
are between 500 and 800 such connections to be made. 
After costing several systems it was decided that the 
most suitable basic technique was one in which all 
connections are made simuitaneously with a single dip 
in hot solder. For this method it is convenient to 
bring all points of imterconnection into one plane. 
This is done by laying all the components on an insu- 
lated board and inserting their pre-formed wire ends 
into holes so that all points to be soldered are on the 
underside, Once such a layout has been adopted it isa 
short next step to use a printed wiring pattern on the 
underside of the chassis to replace ihe wire links 
which connect one part of the circuit with another. 
Superficially it might appear that the addition of 
printed wiring is of little value, since it obviously costs 
more than the wires it replaces and only saves a small 
amount of assembly time. However, this is not so, 
because the most important function of printed wiring 
is not, as its name suggests, to eliminate wire links, 
but to provide a base for dip-soldering. At each 
component junction a piece of copper foil surrounds 
the wires, even if there is no circuit line joining this 
point to another point. This piece of copper picks up 
solder, which links the adjacent component wires. Be- 
sides assisting the soldering of electrical connections, 
small areas of copper foil left on the board provide 
points to which the heavier components can 
be secured in the dip-soldering operation. This 
saves much mechanical fixing with screws, 
brackets, etc. A dip-soldering system that 
does not use a printed wiring base must make 
use of eyelets ag all points where a soldered 
connection is required. The insertion of 
these cyelets costs more in material and 
labour than does a printed wiring board. 
Four times as many sound or television 
receiver chassis can be made by an assembly 
line using the dip technique as can be made 
by one using hand assembly methods. This 
means not only lower labour costs but 
reduced overhead costs per unit as well. Sav- 
ings of the last-mentioned include super- 
vision, factory space, heating, lighting, power 
and soldering-iron maintenance. It must be 


Underside view of a 4-valve battery receiver made by 
the “dip-circuit’’ technique with (below) the same 
chassis made by conventional methods. The top of 
the dip-soldered chassis is shown in the picture at the 
top right of page 538. 
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emphasized, however, that the assembly cost in mass- 
produced television and sound receivers is only a small 
fraction of their total cost. Thus, even the 300 per 
cent improvement in chassis assembly productivity 
achieved will only result in overall cost savings of the 
order of 2-3 per cent. 

Material savings result from the elimination of 
nearly all brackets, tag strips, sleeving, wire, screws, 
eyelets and rivets. These savings more than offset the 
extra cost of the copper-faced Bakelite chassis. Some 
of the savings are possible because the mechanical 
attachment of many components becomes unneces- 
sary: all forms of screening can be dip-soldered, and 
trimmers, valveholders, transformers and large capa- 
citors need no additional fixing. Other savings result 
from the fact that much insulation can be dispensed 
with when a non-conducting chassis is used. At 
present this means that neither sleeving nor insulated 
resistors are necessary in the receivers, and ultimately 
it will result in cheaper valveholders and transformers 
as well. 

The elimination of the above items plus the use of 
a laminated Bakelite chassis results in considerable 
weight saving; this reduces the problem of adequately 
securing the assembly in a cabinet. The weight saved 
on the chassis varies from llb on a small sound 
receiver to 4lb on a television set. 

Generally, electronic units made by thig technique 
and using conventional components show little reduc- 
tion in size. It is hoped, though, that with the efforts 
of the component designers taking advantage of this 


* Pye, Ltd 
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new approach to manufacture, drastic reduction in 
equipment sizes will be achieved. 

A description will now be given of the manufactur- 
ing methods used to produce a complete “ dip-circuit ” 
chassis. First of all the production of the chassis 
circuit board. 

Bakelite faced with copper foil is supplied in 9-in 
wide strip. This is fed through a piercing and shear- 
ing tool which makes some of the larger holes and 
cuts the material into pieces the size of the chassis 
blank. Two of the holes made at this stage are for 
location during printing and during the subsequent 
major piercing operation, 

An acid-resistant ink is next printed on to the 
copper face of the boards in the pattern of the circuit. 
The boards are placed, ready for etching, in special 
acid-proof racks as they leave the printing stage. The 
printing is done by the silk-screen methcd. This 
equipment is cheap and is suitable for work on Bake- 
lite. Output at the rate of 150 circuit boards per hour 
is maintained with standard equipment, modified to 
enable the operator to raise the screen frame by a foot 
pedal. This has reduced fatigue and permits a less 
complex pattern of hand motions. The operator’s 
hands are not required for lifting the screen frame and 
so are left free to handle the squeegee and the circuit 
be yards 


Etching the Circuit 


Etching is carried out in tanks containing a solution 
of nitric acid and copper nitrate. A constant balance 
is maintained between the acid solution and the 
weight of copper dissolved in it by calculating the 
quantity of acid required to etch one chassis and then 
adding a quantity of acid appropriate to the number 
of chassis being etched, plus a fixed percentage. The 
size of this fixed percentage determines the rate at 
which etching takes place. A 10 per cent excess of 
acid (which means, in effect, a 10 per cent wastage) 
gives an etching time of six minutes, using a solution 
50 per cent by weight nitric acid in water. This acid 
wastage varies inversely with the etching time but 
prolonging the etching time beyond six minutes saves 
very little acid. Fresh acid is added at the top of the 
tank and the outflow is taken from the bottom. Turbu- 
lence created during etching ensures that the acid is 
well mixed 

Ferric chloride is sometimes used for etching pur- 
poses but we are using nitric acid because it has the 
following advantages. (a) Four hundred chassis can 
be etched in six minutes using very simple equipment; 
no mechanical agitation is meeded. To achieve 
this rate with ferric chloride very expensive equip- 
ment is required. (b) Ferric chloride is awkward 
material to handle and requires heating, stirring and 
the addition of hydrochloric acid to bring it into solu- 
tion, whereas nitric acid is readily diluted with the 
necessary water. Against this must be set the prob- 
lem of fumes when using acid; this, however, has 
been solved by using standard extraction equipment. 
(c) Nitric acid is 30 per cent cheaper to use than ferric 
chloride. 

After etching, the boards are rinsed in water, neutra- 
lized in a 2 per cent solution of ammonia and then 
rinsed again. It was decided to use ammonia in pre- 
ference to sodium bicarbonate because ammonium 
salts are volatile, and if traces remain on the board 
they are dispersed during dip-soldering. Next, the 
circuits are pierced to take the component wires and 
the valveholder contacts. Finally, the circuits are 


WrrELEss WORLD, NOVEMBER 1954 


Preparation of the silk-screen master from the photographic 
plate. 


Silk-screen printing machine with foot-operated frame. 


placed in a trichlorethylene degreaser to remove the 
resistant ink. 

To make the maximum use of the labour-saving 
possibilities of “ print-dip” technique, the wire ends 
of the resistors and capacitors are pre-formed suitably 
for direct insertion into the holes in the chassis. A 
machine to do this has been made which cuts and 
bends both wires of the component and which can be 
hand fed at rates of 1,200 to 1,500 components per 
hour. 

The machine is driven by a compressed air cylinder 
linked to an air valve in such a way that it operates 
automatically once the air is turned on. It can be set 
to any speed to suit the operator and the position of 
the cutting and forming blades is continuously adjust- 
able to leave any wire length that is desired. en 
they have been formed the components drop into a 
container. This container is one of the imterchange- 
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Left: Wire cutting and forming machine for resistors. 
whose underside is shown in the picture on page 536, 


Right 


able component storage bins used on the assembly 
line. 

Both the rigid layout imposed by the system and 
the mechanical pre-forming of the components have 
tended to standardize assembly operations, This im- 
proves assembly efficiency and leaves less to chance in 
positioning the components—it is virtually impossible 
to build a short circuit into a printed assembly. 


Assembly Trolleys 


The fact that only one side of the chassis has com- 
ponents on it has simplified assembly cradles and work 
on the chassis. Material layout has also been helped 
because the pre-formed components are more compact 
and require less bench space. The assembly cradle is 
a rubber wheeled trolley free to run in a channel on 
an ordinary wood-topped bench. A shallow rectangu- 
lar frame is used to locate the chassis on top of the 
trolley. At each work station there is a spring loaded 
catch for retaining the trolley while it is being worked 
on. Trolleys from the end of the line are returned 
to the beginning on a sloping shelf at the back of the 
assembly bench. 

Component storage bins are of the gravity-delivery 
type with a protruding lip at the bottom to facilitate 
the selection of material. The lip of the bin is clear 
of the bench so that, with the thumb under the lip and 
the forefinger on top, the resistor or capacitor can be 
drawn to the edge and held between the thumb and 
finger as it comes clear of the bin. 

For dip-soldering a machine has been devised to 
do the job because, while it can be done quite simply 
by hand, the quality of the soldered joints is so im- 
portant and the factors which can vary are so 
numerous that to obtain consistent results a mechanical 
method is necessary 

To use the machine the operator simply hooks the 
chassis on to a bracket and presses a button. The 
machine then moves the chassis to a flux spray posi- 
tion, then gives it two dips in the solder. During 
these dips, and for a short period after each one, the 
chassis is vibrated. This vibration helps to break 
down any oxide film on the circuit or on the compon- 
ents and also removes any excess of solder. 
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Part of the assembly line for the 4-valve dip-soldered battery set 


Finally, the machine ejects the completed chassis 
and returns it to the operator for inspection. 

There are some benefits accruing from the introduc- 
tion of “dip-circuits” whose value it is difficult to 
assess, but which may turn out to be important in the 
long run : — 

1, Storage and material handling will be less for 
the smaller, non-insulated pre-formed components. 

2. Training time will be cut down, as workers will 
no longer require skill in the use of pliers and solder- 
ing irons. 

3. Testing, inspection and repair time will all be 
cut because of the reduction in wiring errors and the 
ease with which such errors that remain can be de- 
tected on the accessible layout that “ dip-circuits ” pro- 
vide. 

4. The quality of the finished product will be im- 
proved and more easily controlled. The rigid layout 
of the printed wiring assembly will impose a uni- 
formity not obtainable with conventional assembly 
methods. This uniformity will, of course, mean better 
quality as closer adherence to the designed perform- 
ance will be achieved. It must also be emphasized 
that the mechanization of the soldering operations will 
greatly improve the reliability of the units. 

5. The servicing of a “dip-circuit” chassis will 
differ only slightly from that of a normal one. Faulty 
components can be cut away from the top side 
of the chassis, or, alternatively, the components can 
be removed by heating the soldered joints on the re- 
verse side with a small-wattage iron and pulling out 
the components. As there is no mechanical wrapping 
of the component wires and no wiring mistakes are 
possible, servicing time will be reduced. In cases 
where, due to misuse, the printed wiring pattern has 
been broken, a wire replacement can easily be inserted 
or the gap can be closed by the use of a soldering iron. 

There will be other changes that will be less wel- 
come. For example, in the immediate future pur- 
chasing policy will be less flexible because the rigid 
circuit Jayout will not permit any change in the middle 
of a production run to components of a very different 
shape or size. Later on this may bring benefits by 
stimulating standardization among the products of 
different manufacturers. 
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Another consequence of adopting the printed layout 
will be an increase in the cost of circuit modifications 
after tooling. Alterations to the circuit pattern are 
quite a simple matter, but modifications to the chassis 
piercing tools are expensive. This does not mean that 
there need be serious delay in the introduction of 
modifications, because temporary expedients, such as 
the use of a drill jig, are available. However, it does 
mean that adequate pre-production planning will be 
it an even greater premium than it is at present. 

Until a new process has been widely adopted there 
is usually a period when many firms are developing 
their own methods more or less in secret. This has 
certainly been the case with printed circuits. As 
a result, there has been no agreement yet in this 
country on standards of quality for the materials used, 
or on the dimensions and style of components for 
“dip-circuit” application. Unless the electronics 
industry, through its consultative bodies, soon agrees 
on the general direction that component development 
is to follow, the cost and quality of components is 
likely to suffer 


Automatic Component Insertion 


With the advent of dip-soldering and printed wiring 
three-quarters of the possible saving on existing 
assembly times will have been achieved. If machinery 
were developed for the automatic insertion of com- 
ponents these times could be reduced by about a 
further one-tenth. This machinery would be highly 
specialized and would cost more to develop and install 
than would the equipment necessary for producing 
“ dip-circuits.” In view of this it is not likely that 
such equipment will repay development in this 


country, except in cases where production runs are 
very large or where part of an automatic component 


manufacturing process can be combined with the 
:utomatic insertion process. 

A further argument againsi developing specialized 
machinery solely for component insertion is that the 
biggest scope for reducing the cost of electronic equip- 
ment lies with the component manufacturers. This 
may result in the development of components very 
different in shape and size from those commonly used 
at present. One such development, called “modular 
issembly ” has already been tried in the U.S.A.* In 
this system small capacitors and resistors are printed 
on ceramic wafers and the wafers are assembled in 
tiers supported by wires; the 
wires also provide electrical 
interconnection. This tiered 
assembly or “module” is sur- 
mounted by a valveholder. 

Several such assemblies go to 
make a complete circuit and 
they can be assembled 1m one 
unit on a printed wiring base. 
In the opinion of the authors it 
has not yet been proved 
whether such an arrangement 
is really economical or has a 
ery wide application, but it 


Components with electrica! termin- 
ations made suitable for dip-so'dering 
use 
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indicates the possibilities for a radically new approach 
to the problem of manufacturing electronic 
components. 

Finally, there is the possibility of reducing the costs 
of component manufacture. In their essentials elec- 
tronic units consist of four types of elements: 
capacitors, resistors, inductors and valves. With the 
possibility of transistors replacing valves there are 
left for consideration the first three types of elements. 
Reducing these in turn to their essentials, their costs 
are made up of: manufacturing labour, conductive 
and resistive material, some form of casing and 
terminals for assembly. Of these, the first offers scope 
for economy but the last two, performing no essential 
electronic function, are the main targets for material 
cost reduction. The largest labour savings will result 
from cheaper methods of producing inductors. In 
this field printed circuits will have an important part 
to play. The smaller inductors can be incorporated 
in the circuit pattern or printed on a separate circuit 
board which plugs into the base board. This method 
has been used commercially in the U.S.A. for the coils 
of a television if. strip. This strip was marketed as 
a separate unit, comprising three valves, five coils and 
the associated resistors and capacitors assembled on 
a printed wiring base. Larger inductors such as 
chokes, transformers and deflection coils need to be 
printed on a thinner, flexible base material and folded 
to make them into working units. 

The elimination of non-essential material on 
resistors and capacitors can be achieved by the use 
of basic components without wires and with simpler 
insulation. To this end it is sometimes possible to 
include several electronic elements in one package. 
The printed circuit “couplet,” which consists of a 
thin, flat, ceramic plate with multiple resistor and 
capacitor patterns silk-screen printed on one side, has 
done this and so also has “ modular assembly.” Maul- 
tiple capacitor packs and transformers with several 
voltage tappings use this principle to a lesser extent. 
However, this trend towards multiple components 
conflicts with the standardization essential to economic 
mass production; it also increases the cost of rejects 
during manufacture. A more flexible system, making 
use of the physical configuration of either the “ coup- 
let” or the “ module” but having standard or new-type 
hasic components inserted during the final production 
process, will perhaps prove to be the best answer. 
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Colour Camera Convertor 


Adapting Frame-Sequential Pictures to Simultaneous Transmission System 


‘tan frame-sequential system of colour television 
has been out of favour lately as a possible means of 
establishing a public colour service because of its 
non-compatibility—not to mention the difficulty of 
the rotating discs at the receivers. Despite this it is 
known to give very good colour pictures. Moreover, 
although the system as a whole may be unsuitable, 
there is a particular part of its equipment—the colour 
camera—which can offer some very definite advan- 
tages if incorporated in a simultaneous compatible 
system such as the one now operating in America.* 
This camera is much smaller and lighter than the 
three-tube type normally used and is simpler and 
less costly to produce, Having only one pick-up tube, 
it avoids the necessity for matching and registering 
the three separate tubes and also the need for three 
separate amplifiers. Moreover, it avoids the complex 
optical system which makes turret changes difficult 
and causes loss of light in the three-tube camera. 

To permit the frame-sequential camera to be used 
in a simultaneous system a device called the “ Chro- 
macoder” has been produced. This operates on the 
three colour-component _ signals 
from the camera—red, blue and 
green—in such a way that they 
appear not in sequence but simul- 
taneously. The original Chroma- 
coder” was designed in America by 
the Columbia Broadcasting System 
and the General Electric Company, 
but recently a new version of the 
device has been demonstrated in 
this country by Emitron Television, 
a subsidiary of Electric and Musical 


integrates it into a complete luminance signal simul- 
taneous with the colour signals. (The green com- 
ponent is recovered later at the receiver by 
subtracting the red and blue signals from the 
luminance signal.) 

One advantage of this scheme over the three-tube 
type of “simultaneous” camera is that the three 
colour components which are added to form the 
luminance signal all come from the same pick-up 
tube—the camera tube. They are therefore regis- 
tered perfectly with each other and no loss of defini- 
tion occurs through mis-registration. Jn the three- 
tube carnera, however, the three components come 
from separate tubes and this difficulty of registration 
has to be overcome. It is, of course, particularly 
important for the luminance signal to have good 
definition because the human eye has great acuity 
for fine detail in the form of brightness changes, and 
it is the luminance information which really controls 
the sharpness of the final picture. On the other hand, 
the eye is not very sensitive to detail in colour, so 
that as the red and blue signals from the first two 
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Industries. 

The principle of the Emitron con- 
vertor (see block diagram) is to take the sequential 
red, blue and green signals from the camera and pass 
them to an electronic switching system which distri- 
butes the red signals to one c.r. tube, the blue signals 
to another and certain proportions of all three signals 
to a third tube. These three c.r. tubes are then 
viewed by three pick-up tubes whose outputs give the 
simultaneous signals. Although the effect on the 
screens of the c.r. tubes is still sequential, the pick-up 
tubes store the images on their mosaics until they are 
scanned off and consequently the outputs become truly 
simultaneous. 

The convertor is arranged in this particular way to 
make it suitable for the N.T.S.C. type of transmission 
system, which sends out a luminance signal to provide 
a monochrome picture for existing black-and-white 
receivers and two colour-difference signals to provide 
colour information. In the convertor the luminance 
information (a mixture of all three colour compo- 
nents) is received in sequential form by the appro- 
priate cr. tube and the associated pick-up tube 


* See Wireless World, November. 1953, p. 524 
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pick-up tubes only provide colour information, not 
luminance, there is no need for these two tubes to 
be so accurately registered and give such good 
definition. 

At the demonstration the frame-sequential camera 
was operating on 405 lines, interlaced 2:1, with 150 
frames per second, and the bandwidth was 9 Mc/s. 
The three pick-up tubes, however, which were C.P.S. 
Emitrons, were scanned with 625 lines, interlaced 
2:1, at 50 frames per second. No doubt the difference 
of standards helped to avoid the line-beating patterns 
which might have been caused by the interaction of 
two similar rasters, but E.M.I. say that there is no 
reason why two identical standards should ‘not be 
used. 

One inherent drawback of the convertor is that the 
storage in the pick-up tubes is liable to cause blurring 
of quickly-moving objects in the picture. This was 
particularly noticeable at the demonstration when the 
camera was panning from one subject to another. 
The colour rendering, however, was very pleasing on 
all the display systems used, which included an R.C.A. 
tri-colour tube and a three-tube projection unit. 
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. it is evident that BRIMAR 
high-grade cathode-ray tubes meet 
the most exacting specifications of tele- 


vision and electronic equipment manufacturers. 


And detailed examination of the company’s resources and 


experience in this field reveal that BRIMAR introduced :— 


the first mass produced aluminised cathode-ray tube; 
the first flat faced tube; 

the first 14” rectangular tube; 

the first 17” rectangular tube; 

the first 21” rectangular tube; 


the first electro-static tube. 


Research and development to anticipate and meet the changing 
demands of the radio and electronic industries are integrated with 


modern manufacturing techniques in the production of BRIMAR 
cathode-ray tubes. 


— the people who know — 
C R f M AR for your future equipment 
requirements 


Standard Telephones and Cables Limited 


FOOTSCRAY . sipcuPe KENT Telephone : FOOtscray 3333 


Bring your enubiiieas up to tate with 
AEOS- REPLACEMENT PICK-UP HEADS 


If you already own a fine radiogram or record-player you now have the makes of record reproducing equipment. These Acos “ Hi-g” pick-ups, you 
opportunity of rejuvenating it-—of bringing it right up to date fora will find, represent a truly phenomenal ad vance in pick-up design—with regard 
quite modest sum. Acos Hi-g crystal pick-ups are now available ina to both reproduction and tracking characteristics (so important with many of 
range of specially designed “ plug-in'’ models to suit most famous the new microgroove recordings). Ask your Dealer! 


: HGP 33-1 Collaro. A Hi-g pick-up head incorporating the HGP 33-1! 
MODEL . turnover cartridge for both standard and microgroove records. Will fit 


Collaro units RC $32; AC 534; AC3/534; 3/RC 532; and the Studio 


ate pick-up. 
HGP 33-1 , ; HGP 37-1 Collaro. A Hi-g pick-up head incorporating the HGP 37-1 
& ; turnover cartridge with cantilever sapphire styli. Designed for both 
ya standard and microgroove records. Will fit the above mentioned 
HGP 37-1 er Me Collaro units 
Collaro Both models available in cream or walnut. 


Ask for Data Sheets No. 4700 and 4800. 


HGP 33-1 Garrard. Hi-g pick-up head incorporating the HGP 33-1 
HGP 33-1 : turnover cartridge for both standard and microgroove records. Will fit 
& } Garrard units RC 75M; RC BOM; RC 90; RC I11; Model TA 
; HGP 37-1 Garrard. A Hi-g pick-up head incorporating the HGP 37-1! 
HGP 37-1 Te turnover cartridge with cantilever sapphire styli. Desigreid for both 
Garrard R: standard and microgroove records. Will fit the above mentioned Garrard 
units, 


Ask for Data Sheets No. 4700 and 4800 


Hi-g pick-up heads incorporating cantilever sapphire styli. Separate 
hvads for standard and microgroove records. Will fic the Acos GP 20 
HGP 39-! ‘ pick-up arm and the Garrard C type adaptor. Used on the following 

‘ Garrard units: RC 72A; RC 75A; RC 80; and the model M unit. Can be 
used on any units which at present use the GP 19 heads 


Ask for Data Sheet No. 4400. 


Separate plug-in type Hi-g heads for standard and microgroove records 
fitted with cantilever sapphire styli. The crystal unit is identical to that 
o! the HGP 39-| above. Can be used on Garrard units RC 75M; RC 80M; 
RC 90; RC 11; and the TA player 


HGP 35-1 


sas ; 


Ask for Data Sheet No. 4000. 
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Separate Hi-g plug-in type heads for standard and microgroove records 
incorporating the crystal unit as used in the HGP 39 pick-up head. Will 
fit Collaro units RC 532: AC 534; AC3/534; 3RC 532. Available in cream 
or walnut. 
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HGP 41-1 


Ask for Data Sheet No. 4500. 
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Separate Hi-g pick-up heads for either standard or microgroove records. 
The crystal unit is identical to that used in the HGP 39-1 head. Will fit 
Garrard units RC 80; RC 72A; RC 75A; and the Model M player. Can 
be used on any unit which at present uses the Garrard C adaptor with 
GP 19 heads. 

Ask for Data Sheet No. 4609 


PRICE 32/6 (Plus 10/5 P.T.) 
for all types except 


.. » Always well ahead HGP 39 models which 


are 32 = (Plus ‘0/3 P.T.) 
ACOS devices are protected by patents, patent applications 
and registered designs in Great Britain and abroad. 


COSMOCORD LIMITED ENFIELD MIDDLESEX 


Cathode-Follower 


Probe 


For Test and Measurement 


By SYDNEY H. FINN 


IT is usually required of an electronic measuring 
device that its input impedance be high, but the value 
to which an amplifying-valve grid resistor may be 
raised is limited, particularly so if potentiometer 
attenuation is used. Some improvement on a con- 
tinuously variable input potentiometer is possible by 
fitting a switch and equalizing each position inde- 
pendently. If a high value of resistance is used then 
a screening cover will probably be required to reduce 
hum pick-up. For some purposes the clicking of a 
switch would be a disadvantage. 

In quite a number of instances it is possible, by 
fitting a probe housing a cathode-follower valve, to 
more or less completely solve the problem. The 
attenuator in the main instrument may then be of 
some conveniently low value, whilst the input impe- 
dance to the probe will be very high. By using a 
probe extremely short leads to the measuring point 
are possible, although the cable-form to the main 
instrument can be relatively long. 

One such practical arrangement is shown in the 
circuit diagram and picture. As for some purposes it 
may be required to use a valve with a high cathode 
current the load resistor R, is fitted to the socket on 
the main instrument, thereby avoiding undue heating 
of the probe. It also allows some flexibility, in that 
the same value of load resistance may not be desired 
for every instrument to which the probe is attached. 
The six-way socket is so wired that this resistor does 
not shunt the input circuit after removal of the probe. 
The cathode follower anode, being at earth potential 
(to a.c.), acts as a screen around the grid and there is 
normally no need to use a screened probe. In any 
case, the outside of the probe should be insulated, 
otherwise it may be a nuisance when working inside 
ipparatus (particularly if using very short connecting 
leads) and one wishes to lay the probe down inside 
the chassis. 

The mechanical arrangement is not necessarily the 
best that could be devised, but is very simple if a lathe 
is available. The base is made of an aluminium alloy, 
the outer sleeve of Paxolin tube, and the terminal 
plate of loaded ebonite (Caramot RM70). A cable 
clamp is an essential if the probe is to be much used 


PROBE 


Circuit of the probe with plug 
and socket connections. The 
load resistor R; is 22k 
nominal. For the plug and 
socket, Painton types 500693 
and 500680 were used. 
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Construction of the probe with the Paxolin-tube cover 
removed 


and would ideally be formed as part of the base. 
Actually it was modified from an already-existing 
device. A very simple type of clamp can be made 
using a short piece of angle with one end flanged. This 
is screwed to the base (by means of the flanges) so 
that the cable lies inside the included angle. Twine 
is then bound tightly round the whole, preferably 
within grooves filed on the edges of the angle. These 
grooves prevent any subsequent movement of the 
binding. 


Choice of Valve 


The particular valve fitted was used only because 
it was to hand and was adequate for the job. A triode- 
connected pentode of the Z77-EF91 type would do 
just as well. If for some reason a valve with a higher 
cathode current is required, the Osram N78 has a B7G 
base and a maximum anode dissipation (triode con- 
nected) of 12 watts. As screening will, in general, be 
unnecessary, ventilation can be provided without com- 
promising the design electrically. The valve retainer 
is a Carr Fastener type 77/264. 

Instruments designed to have an input impedance 
high in relation to, say, 600-2 lines, are commonly 
found in the laboratory. This input impedance, 
which may be around 100k‘, will often be the limiting 
factor in an otherwise first-class instrument. The 
fitting of a probe may greatly increase its scope, and 
perhaps even save the cost of a new instrument, if for 
any reason higher impedance networks must be dealt 
with. The author has found this probe a very useful 
instrument to use in conjunction with a c.r. oscillo- 
scope. 

If absolute measurements are required an initial 
calibration will have to be carried out, as the voltage 
output is somewhat less than the input. 
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Miniature Bedside 


Two-Valve A.C. Mains Circuit With Pre-set Tuning 


ies article describes a receiver recently built 
by the author for bedside use by a child. It is a very 
simple a.c, mains-operated receiver employing two 
valves and giving approximately 1 watt output from 
a 5-inch diameter loudspeaker. Tuning is pre-set, 
the local Home Service or Light Programme being 
selected by a 2-way switch. The receiver is relatively 
inexpensive to build and all the components, including 
the tuning coil, are standard commercial products 
which are readily obtainable. Where local-station 
reception is all that is required and great volume is 
unnecessary, the receiver is suitable for general 
domestic use. 

As the receiver was intended for a child, considera- 
tion was first given to the use of batteries, but battery- 
replacement cost can be serious when a receiver is 
used in this way and mains operation was decided in 
spite of the additional bulk and first cost of mains 
transformer, rectifier and smoothing components. 
An earthed chassis was considered essential and a 
mains h.t. transformer is used although receivers 
with a filament transformer or an |.t. dropping resistor 
are smaller and cheaper. As the receiver is mains- 
operated it does not greatly matter if it is accidentally 
left on, but if this occurs the indicator lamp at the 
front serves as a reminder. 

Great volume is not required from such a receiver 
and 1 watt output is quite adequate. This can be 
obtained from a miniature valve of the 6AM6 type 
for approximately | volt input, and two valves of this 
type give all the gain necessary for local-station 
reception. A second 6AM6 is therefore used as a 
leaky-grid detector, the two valves being coupled 
by a “ starvation” circuit as shown in Fig. 1. This 
particular form of coupling has been described else- 
where'.* and is adopted because it is economical of 

‘W. K. Volkers, “ Direct-coupled Amplifier Starvation Circuits,” 
Electronics, March, 1951. 
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H. E. Styles, “ Sensitive Two-valve Receiver,” 
May, 1953. 


Fig. |. Basic circuit of the receiver illustrating the starva- 
tion technique adopted. 
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components and gives high gain. It is not desirable, 
however, to carry the process of starvation too far, 
otherwise the receiver does not function very well on 
strong signals. V1 is a leaky-grid detector and, on 
receipt of signals, generates a negative bias on the 
control grid approximately equal to the carrier ampli- 
tude. If the valve has a very low screen-grid potential, 
the bias produced by a strong signal may cause the 
valve to operate on a markedly non-linear part of the 
I,-V, characteristic producing unpleasant harmonic 
distortion. To minimize this effect the screen-grid 
potential must be kept high to give V1 an adequate 
grid base; this sets an upper limit on the value of anode 
load which can be used and prevents full exploitation of 
the starvation circuit. In the compromise solution 
adopted by the author, the screen grid is operated at 
40 volts and results are satisfactory provided that the 
input signals are reasonably small. If a long outdoor 
aerial is used, or in regions of particularly high field 
s*rength, it may be desirable to reduce the input to 
the detector. A convenient way of doing this is des- 
cribed later. 

The required screen-grid potential of 40 volts is 
obtained in the following way. This potential is also 
that of the cathode of V2 and, for optimum results, 
V2 should consume approximately 12 mA. This gives 
the value of R, as 40/(12 « 10-*)=3.3kQ. The 
value of R, is now chosen to give a screen-grid poten- 
tial of 40 volts. The value used by the author was 
820 kQ but others may find a slightly different value 
is required, dependent on the characteristics of the 
particular valve used as detector. 


Gain Control 


One of the difficulties of a circuit such as that shown 
in Fig. 1 is that of controlling gain. It is not possible 
to use a potentiometer in the coupling between the 
valves without upsetting operation of the starvation 
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Fig. 2. Method of applying negative feedback without risk 
of instability 


WIRELESS WORLD, NOVEMBER 1954 


Receiver 


By S. W. AMOS,* B.Sc. (Hons.) A.M.LE.E. 


circuit. Practically the only form of gain control which 
can be used is one employing variable negative 
feedback. Such a method of gain control has the 
advantage that any gain in excess of that required at 
any moment is not “‘ thrown away ”’ in an attenuator, 
but is usefully employed in reducing distortion and 
improving loudspeaker damping. 

Feedback gain controls usually have a number of 
disadvantages; for example their range is often in- 
adequate, because the maximum degree of feedback is 
limited to a value which does not cause instability, 
and output volume cannot be reduced to zero. The 
circuit used in this receiver is free from these limita- 
tions; it was developed from the circuit shown in 
Fig. 2 in which a feedback potentiometer R,R, is 
connected between the anode of V2 and the cathode of 
Vl. This arrangement permits a very large degree 
of negative feedback without instability; in fact R, 
can be reduced to zero without provoking oscillation. 

To give control of gain either R, or R, can be made 
variable. If R, is variable, it must have an inverse 
logarithmic law to give smooth control of volume; 
on the other hand if R, is variable this must have a 
logarithmic law to give smooth gain control. 
Accordingly R, is made variable and the circuit takes 
the form shown in Fig. 3. A further advantage of 
making R, variable is that, at the position of minimum 
gain, it effectively short-circuits the primary winding 
of the output transformer to give zero output from the 
receiver. However, the shunting effect of R, on the 
primary winding is undesirable at settings of R, other 
than near the minimum. This can be minimized by 
choosing the values of R, and R, in the following way. 
For reception of a reasonably strong signal the a.f. 
gain of the receiver averages approximately 1000. 
For such values of gain, the gain is determined by the 
constants of the feedback loop and is given approxi- 
mately by R,/R,. To keep the a.f. loss in R, reasonably 


* B.B.C. Engineering Training Department. 
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Fig. 3. First stage in the development of the feedback gain 
control. 
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Translucent Perspex sheet was used for making the cabinet. 


low, R, should preferably not be less than 100 kQ 
(5 times the effective loudspeaker impedance at the 
primary winding). This gives the minimum value 
of R, as 100 2 and a value of 140 1 is used. 


Maximum Gain 


There now arises another difficulty. To obtain 
maximum gain from the receiver there should be no 
feedback when R, is set to its maximum value. This 
requires that the ratio of PF, to R, should be large 
compared with the internal gain of the circuit (i.e., 
the gain in the absence of feedback). The internal 
gain is approximately 60,000 (150 from V2 and 400 
from V1) and thus R,/R, should preferably not be 
less than say, 300,000. Since R, is 140 2, R, must be 
42 MQ! There is, however, no need for such a large 
value if the ‘‘ free’? end of R, is returned to h.t. 
negative as shown in Fig. 4. When R, is advanced to 
its maximum setting it now short-circuits R, thus 
removing feedback and giving maximum gain. R, 
can be a standard logarithmic volume control of 
1MQ. 

Finally the value of C,, must be determined. This 
must be fairly large because R, may be 10 kQ or less at 
low volume settings and, if the reactance of C,, is 
comparable with this at low audio frequencies, an 


HT. 


Fig. 4. Final circuit diagram of the feedback gain control 
giving maximum volume range. 
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accentuation of the lower audio frequencies results. 
To restrict any bass lift to less than 1 db at 50 c/s when 
R, is 10 kQ, C,, must be greater than 0.6 uF and a 
miniature 4-F electrolytic capacitor is used. 

To keep the receiver simple it was decided to use 
only a single LC circuit-for tuning. Such a‘simple 
tuning arrangement is, of course, incapable of giving 
good reception of weak signals when there are strong 
ones on the same waveband but, with the aid of 
reaction, it has proved capable of separating the two 
medium-wave signals in the London area without 
pressing reaction to the point of oscillation. For ease 
of operation it was decided to employ pre-set tuning, 
the Home or Light programmes being selected by a 
2-way switch. This decision simplified the problem 


of coupling the aerial to the tuning circuit, for it is 
possible to connect the aerial to the ‘‘ hot-”’ end of the 
LC circuit via a fixed capacitor as shown in Fig. 5. 
Such simple coupling can be very effective in a circuit 
operating at fixed frequency but is unsatisfactory in 


Ce 


Fig. 5. Method of aerial 
coupling used in the 
receiver. 


Fig. 6. Colpitts os- 
cillator circuit from 
which the reaction 
circuit was derived. 


Fig. 7, Form of reaction circuit 
developed from the Colpitts oscil- 
lator circuit of Fig. 6. 


receivers with variable tuning because gain and 
selectivity are greatly dependent on frequency and 
vary considerably over the band. 

As shown in the appendix, the gain of an aerial 
coupling circuit of this type is given approximately 
by C,Q/C, where C, is the coupling capacitance, 
C, is the tuning capacitance and Q is the reactance 
resistance ratio of the inductor L,. Thus if C, is an 
appreciable fraction of C,, the gain is an appreciable 
fraction of Q. For example if C, = 50 pF and C, 
200 pF a gain equal to Q/4 is available. This is hardly 
a practical condition, however, for if C, is 50 pF, 
the effective tuning capacitance is greatly affected by 
variations in aerial capacitance. Thus the calibration 
of the receiver tuning control is dependent upon 
the aerial constants and varies from aerial to aerial. 
It is particularly desirable that the tuning of the 
receiver should be substantially unaffected by changes 
in aerial constants, because adjustment of tuning is 
not sO convenient as in a receiver without pre-set 
tuning. This condition can be achieved by making 
C, small compared with the capacitance of the aerial 
itself; a value such as 10 pF is suitable. To achieve 
high gain with C, 10 pF, C, must also be small, 
say 30 or 40 pF. To tune the Home Service (1088 kc/s 
in the Midland area, for which this receiver was 
destined) with such a small capacitance necessitates an 
inductor of approximately 700 »H. Such a value 
was accordingly used. It enables the whole of the 
medium waveband to be covered with a capacitor 
of 120 pF maximum capacitance, and also has the 
advantage that the long-wave Light Programme 
(200 kc/s) can be tuned with a capacitor of 1000 pF. 

Thus the medium-wave Home Service and the 
long-wave Light Programme are both tuned using the 
same inductor by simple selection of capacitors. 
The coil used (Osmor QIF1) is a standard component 
used in a 465 kc/s i.f. wavetrap and gives an inductance 
range of 500 to 800 »H by adjustment of the iron core. 
This inductance adjustment is used for tuning long 
waves (the 1000-pF capacitor being fixed) and the 
Home Service is tuned with an adjustable trimmer of 
70 pF maximum capacitance. Since C, is 1000 pF 
on long waves C, should be approximately 200 pF 
to maintain the same gain as on medium waves. 
This is of the order. of the capacitance of an aerial 
and thus no physical capacitance is necessary for long- 
wave coupling, the aerial being connected directly to 
the top of the coil. Variations in aerial capacitance 
are unlikely to affect the long-wave calibration because 
they will in general be small compared with the 
1000-pF tuning capacitance. 


Reaction Circuit 


Reaction is usually obtained by use of an additional 
inductor closely coupled to the tuning inductor, but 
such a circuit is not suitable for use in this receiver 
because it requires a coil assembly which would need 
to be specially wound. It was decided therefore to use 
a reaction circuit which can be applied to a single 
untapped inductor such as that chosen for tuning 
purposes. The circuit adopted is derived from that of 
the Colpitts oscillator shown in its usual form in Fig. 6. 
A significant feature of this circuit is that oscillation 
is most vigorous when C, is equal to C,, the effective 
tuning capacitance being then C,/2. The amplitude of 
oscillation can be controlled by a variable capacitor 
C, introduced at the point X and if this capacitance 
is reduced below a certain value, oscillation ceases, 
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the circuit then resembling that of’a detector in which 
C, acts as a reaction control. This is precisely the 
circuit used for long-wave reception although in the 
complete circuit diagram it is drawn in the form shown 
in Fig. 7. C, and C, are hoth 2000 pF, giving the 
required effective tuning capacitance of 1000 pF. 
A maximum value of 150 pF is adequate for C, 
and adjustment of its value has no significant effect. on 
tuning. The fact that C, and Cy are both equal implies 
that only one half the signal developed across L, is 
applied to the detector, 

As shown in the complete circuit diagram (Fig. 8), 
for medium-wave reception C, (2000 pF) is replaced 
by C, (70 pF maximum) and C, (2000 pF) by C, 
1000 pF). If C, and C, were made equal C, would 
need to be very much smaller to control reaction on 
medium waves than on long waves. In a pre-tuned 
receiver it is desirable that the reaction control should 
not require readjustment after each operation of the 
station-selector switch. The value of C, is chosen 
to satisfy this condition as far as possible but the 
capacitance of C, required to give oscillation on 
medium waves increases as C, is decreased; this 
differs from the behaviour of the more usual reaction 
circuits. The large ratio of C, to C, ensures that nearly 
all the signal developed across L, is applied to the 
detector and it also enables the whole of the medium 
waveband to be covered by variation of C, alone. 
To cover the whole of the band C, should be 120 pF 
maximum; a value of 70 pF was used by the author 
to tune in the Midland Home Service. Medium-wave 


TABLE 


Minimum 
frequency 
in ke's 


Maximum 
wavelength 
in metres 


| Maximum capaci- 
tance of trimmer 
required in pF 


250 1200 
300 | 1000 
350 857 
400 750 
450 667 
500 600 


550 545 


These values are based on an inductance of 700 nH 
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Fig. 8. Complete circuit diagram of the receiver for reception of one medium-wave and one long-wave signal. All resistors can be 


Fig. 9. Input circuit suitable for reception of two medium- 
wave stations. 


tuning is substantially unaffected by operation of the 
reaction control, 

A third section of the station-selector switch con- 
nects a 10-pF capacitor (C,) in the aerial lead for 
medium-wave reception. If long-wave reception is not 
required there is no need for the 2000-pF capacitors 
or to change the series aerial capacitance and C, 
can be retained for both stations as shown in Fig. 9. 
As suggested in this circuit C, could be, say, 70 pF 
for a station near the high-frequency end of the band 
and C,, could be 120 pF maximum for a station at 
the other end. If the receiver is pre-tuned to two 
medium-wave signals of widely different frequencies, 
say one near 600 kc/s and the other near 1.5 Mc/s 
it may be desirable to have different values of C, 
for the two signals to give approximately the same 
degree of regeneration on both. A value of C, of 
2000 pF is suitable for 600kc/s and 500 pF for 
1.5 Mc/s, a value of 1000 pF being suitable for 1 Mc/s 
as shown in Fig. 8. Approximate values of C, necessary 
for various frequencies are given in the table. 

R, and C, are included in the circuit to provide 
some attenuation to 50-c/s signals from the aerial. 
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Without R, the tuning inductor has a high impedance 
to earth at 50 c/s and on long waves, when the aerial 
is in direct contact with L,, 50 c/s signals can be of 
sufficient amplitude to modulate a received signal. 
This trouble is not present to any extent on medium 
waves because of the very high reactance at 50 c/s 
of the series capacitor C,. 

As mentioned earlier, in certain circumstances, 
results from a particular transmission may be unsatis- 
factory due to overloading of the detector. If this 
occurs the input can be reduced by decreasing the 
appropriate series input capacitor (C, or C,). 

In receivers with pre-set tuning it is advantageous 
to have equal volume from all stations; the station- 
selector switch can then be operated without necessity 
for subsequent volume readjustment. 


by the mains transformer which is rated at 250-0-250 
volts 60 mA and has a single 6.3-volt Lt. winding. 
This is an unnecessarily generous rating for such a 
small receiver but this type of transformer (Electro- 
Voice Type 104E) is used because it is fairly small and 
readily obtainable. The selenium rectifier is a 250-volt 
60-mA bridge type, a government surplus component 
type 280 LU997AW used here as a push-pull rectifier 
after removing the link joining the outermost tags. 
The current rating is again unnecessarily high and 
any push-pull rectifier rated for 250 volts and capable 
of supplying 12 mA will be satisfactory. The output 
transformer is a Goodmans Type 74/243. The station- 
selector switch and volume control are mounted on 
one end wall of the chassis, the on-off switch and 


This can be achieved in this circuit 
by correct choice of values for C, 
and C,. If both transmissions give 
good signals, one being stronger 
than the other, the capacitor 
corresponding to the stronger of the 
two signals can be decreased until 
the volume obtained is equal to 
that from the other signal. 

The only other points of note in 
the circuit are the capacitors C, and 
C,, which are for r.f. decoupling and 
the resistor R, which also provides 
some r.f, attenuation with the input 
capacitance of V2 but which is 
primarily intended as a grid stopper 

A full-wave selenium rectifier is 
used to supply h.t. and the smooth- f 
ing circuit R,C,,C,, supplies 280 
volts at 12 mA. Approximately 40 
volts are lost across R, and the 
effective h.t. supply for V2 is thus 
240 volts. 


OUTPUT 
VALYE ~~ 


DETECTOR 
VALVE ™ 


VOLUME 
CONTROL 


The construction of the receiver y 
STATION SELECTOR 


is illustrated in the accompanying 
photographs. The four-sided chassis 
measures 7 inches by 4} inches by 
14 inches and much of it is occupied 
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Plan view of chassis is shown 
above. The mains _trans- 
former is somewhat larger 
than it need be. On the left 
is the underside of chassis 
showing positions of most 
resistors and capacitors. 
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indicator lamp on the front, tuning and reaction 
controls being on the rear flange. 

In setting up the receiver it is necessary to tune in 
the long-wave programme first, by adjustment of 
L,, and the medium-wave programme afterwards 
by adjustment of C,. If possible the 6AM6 used for 
detection should be specially selected because some 
valves of this type tend to be microphonic and can set 
up continuous oscillation by acoustic feedback from 
the loudspeaker. 

The cabinet illustrated was home-made of Perspex, 
and the internal dimensions are 8}in x 6in x 5in. 
The length of the chassis is thus 1} inches less than 
the corresponding dimension of the cabinet, this 
margin being necessary when the chassis is inserted 
in the cabinet to enable the controls on the end wall 
of the chassis to be fitted into the corresponding holes 
in the cabinet. 


APPENDIX 


The essential features of the aerial-coupling circuit 
are shown in Fig. 10 in which r and ¢ represent the 
resistance and capacitance respectively of the aerial- 
earth system. Values of r and c commonly used in 
medium-wave dummy aerials are 40 ohms and 
200 pF. C, is the coupling capacitor and r, is the 
r.f. resistance of the inductor L,. 

Maximum voltage is developed across C, at the 
frequency at which the net inductance of L,, C, and 
r;, resonates with the net capacitance C of c and 
C, in series. 

The impedance Z of the network L,, C, and r, 
is given by 

Z (joL, + ry)/jwC, 
d jwL, + f+ L/jwC, 
joL, + ti 
1 + joC yrs a w*L,C, 
By rationalizing this expression we can show that 
the network is equivalent to a series circuit of in- 
ductance given by 
=! r ae és oe 
l w*L,C, 
and resistance given by 


L 


Ty 

R (i — o*L,c)* (2) 

Since the inductance (1) resonates with the capaci- 
tance C we have 

1 - 
Pm oi 
from which 
l - w*L,C, = w*CL, 
Substituting for (1 — w*L,C,) in (2) 
TL 
w'C*L,* 

Thus the circuit is equivalent to the simple series 
network shown in Fig. 11. The voltage gain of this 
circuit is equal to the quotient of the reactance (of 
the inductance or the capacitance) and the resistance, 


thus 
» ee 
 o# + 1 /e*C*L,* 
If practical values are substituted for the symbols in 
this expression it is found that r is normally small 


R 


Gain 
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Fig. 10. Aerial-coupling | 
circuit with aerial re- | 
placed by equivalent | 


| 
generator. a 


af 


rer fw CL! 


NA 4t- 
C=cCy/(c+C,) 


L=L,/(i— wl, Ce) 


Fig. 11. Simple series circuit equivalent to the network of 
the previous figure. 


in comparison with the other term in the denominator. 

If r is neglected the gain is given approximately by 
#°CL," 

dna 


Now r, is given by wL,/Q and substituting for r, 
we have 


Gain 


Gain = w*CL,Q 


which shows that the gain is proportional to the 
square of the frequency. It thus varies in the ratio 
9: 1 over the medium waveband. 

C, is made small compared with c in order to 
make the calibration of the receiver substantially 
independent of variations in c. For such values of 
C, the frequency of maximum gain is approximately 
the resonance frequency of L, and C,. Thus w*L, may 
be replaced by 1/C, and we have 


which is the result used in the text. 


“DECADE COUNTER” 
Correction 


An error unfortunately appeared in this article in the May 
issue. In Fig. 2 the second feedback path should go from 
the anode of V2 in the fourth stage to the grid of V1 in the 
third stage. Then, in the right-hand column of page 235 
the section beginning 20 lines from the top, “ This time, a 
negative pulse. . should be deleted to the end of the 
paragraph and be replaced by the following: “The third 
stage remains in this condition (the original state) for only 
a fraction of a microsecond because this transition causes a 
reversal of itself. The negative transient produced when the 
third stage is triggered by the second stage switches stage 
four through a half-cycle of its operational cycle. A itive 
pulse is thereby returned to point “C” of the third stage, 
re-triggering it extremely quickly. So brief was the excur- 
sion of the third stage to its original state that insufficient 
pulse energy is delivered to the second stage via the feedback 
path to cause any disturbance.” 


547 


Recording Low Frequencies 
ON Magnetic Tapes, o. v. sosasson, svn. une 


The Application of Pulse Code Techniques 


Nor many years ago it used to be said that the 
upper frequency limit of a tape recording system was 
approximately one kilocycle per inch of tape speed. 
Today, with responses sensibly flat to 15 kc/s at a 
speed of 74 inches per second, this is no longer true. 
There has been no comparable development at the 
other end of the frequency range, however, the “ hum 
barrier ” at 50 c/s still setting a limit to low frequency 
response in most cases. 

The difficulty arises from the small output given 
by the playback head at low frequencies, typical 
figures being 200”V at 50c/s and 100“V at 25c/s. 
Since 1.5«V effective input hum represents good per- 
formance in an amplifier with an a.c. heater supply, 
the signal/hum ratio cannot exceed 40 db, and even 
when a d.c. heater supply is used hum pick-up im- 
poses a serious limitation. At lower frequencies the 
problem of obtaining high gain without instability sets 
the ultimate limit. 

For recording the very low frequencies involved in 
some types of scientific and industrial measurement, 
a pulse code method can be used. Two systems are 
employed in apparatus introduced by Messrs. 
Rudman, Darlington (Electronics), Ltd., Clyde Works, 
Lichfield Road, Wednesfield, Wolverhampton, Staffs., 
one covering the 0-150 c/s range with manual setting 
of the d.c. level (tape speed 3} inches per second) and 


Twin-channel pulse coded strain gauge magnetic recorder, 
for use in aircraft. 


Right: Fig. |. (a) Simple pulse time system (b) push-pull 
system giving modulation amplitude independent of tape speed. 
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the other covering the 0-250 c/s range with fully auto- 
matic d.c. maintenance (tape speed 74 inches per 
second). 

The first method uses pulse interval modulation, 
Fig. 1 (a). The pulses are of uniform length and 
amplitude, varying only in their separation, and they 
are converted by a charging circuit into triangylar 
pulses having a mean level that follows the modula- 
tion. The coding frequency component is filtered 
out, leaving the original input signal. 

It will be appreciated that, while the system is 
unaffected by a reasonable degree of hum and noise 
superimposed on the code signal, any variation in 
tape speed alters the d.c. level at the output, and 
provision is therefore made to balance out any 
spurious d.c. component by manual adjustment. A 
very good performance in respect of wow and flutter 
is essential and the tape drive used has a maximum 
variztion of only 0.2 per cent at 3} inches per second, 
giving a negligible disturbance of the output signal. 
A second recording channel on the same tape deals 
with higher frequencies up to 6kc/s using orthodox 
techniques. 

While this method of coding allows maximum tape 
economy, it was recognized that there is a need for 
a system in which the d.c. component is maintained 
without manual ad ustment, and the second method 

meets this need. In this case all low- 
frequency stages are of balanced d.c.- 
coupled form, allowing a higher input 
sensitivity, and the cdded signal conveys 
two information channels, each repre- 
sented by a set of time intervals, Fig. 1 
(b). With zero input voltage all the time 
intervals are equal and the twin decoders 
pass equal voltages to the balanced output. 
With any other input voltage level one 
interval is increased, the next decreased, 
and so on, the decoder signals becoming 
unequal by a corresponding amount. The 
output is proportional to the difference in 
the two time intervals divided by their 
sum, and since all the intervals change in 
(Continued on page 549) 
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“ BELLING -LEE” 
NOTES 


THREE - YEAR GUARANTEE 
AND INSURANCE 
When we announced that we had 
increased insurance cover on 
aerials from one to three years, 
dozens of letters came in from 
dealers asking for particulars, as 
they did not know of the existence 
of any insurance cover. This was 
most surprising in view of the fact 
that particulars have appeared on 
every piece of aerial literature 
issued by us for many years, and 
certainly on every instruction sheet. 
So_ that need be no mis- 
understanding, we reprint the details 

of the cover below:— 


our 


there 


INSURANCE COVER ON 
“ BELLING-LEE”’ AERIALS 
£1,000 against third party 
claims arising from personal 
injury or damage to property 
during the _ installation of 
‘* Belling-Lee’’ aerials by any 
dealer. 

£1,000 against claims for 
damage to property arising 
from defective aerial material 
or faulty aerial workmanship 
for a period of three years. 

£100 against claims for dam- 
age by lightning to the aerial 
system or receiver for a period 
of three years. 

This insurance operates with- 
in the United Kingdom of Great 
Britain and Northern Ireland, 
from the date of purchase by 
the ultimate user, no matter 
where purchased. 

The insurance cover applies 
only when the whole aerial, 
including mast, lashings ard 
brackets, is manufactured by 
Belling & Lee, Ltd., and where 
there is no collateral insurance 
or after any existing cover has 
been exhausted. 
MANUFACTURERS’ THREE-YEAR 

GUARANTEE WITH 
“ BELLING-LEE”’ AERIALS 

If a “ Belling-Lee’’ aerial (or 
part) is proved to be defective 
in workmanship or material 
within three years from date 
of purchase, the aerial (or part) 
will be replaced free of charge 
by the manufacturer. 


CONNECTORS FOR 

300 OHM FEEDERS 
We understand that a large number 
of radio amateurs are changing over 
to 300 ohm feeders and we feel that 
the ‘* Belling-Lee ” plug and socket 
(L677/P and J respectively), 


specially designed to snap onto 
ribbon feeder, is not as well known 
as it deserves to be. This was 
brought to our notice by several 
visitors to our stand at the Radio 
Show. 

Provision is made to crimp 
conductors into the spills. 
Pins and sockets nominal 
diameter spaced 0.31 2in. 


the 


gin. 


SOCIETY OF BRITISH 
AIRCRAFT CONSTRUCTORS’ 
EXHIBITION AT 
FARNBOROUGH 


For the first time, we exhibited 
here, and quite shamelessly, we 
were fascinated by seeing so many 
“* Belling-Lee ” components on so 
much equipment designed to do 
such a wide variety of jobs. It was 
a very nent mew 4 exhibition, but 


we were far too busy ourselves to 
take full advantage of the oppor- 
tunity to examine such an exhibition 
of instrumentation. 

The organizers must be very 
gratified by the number of overseas 
visitors who came to the Display. 
At the official dinner the writer sat 
between a gentleman from Malaya 
and another from South Africa 
Both were readers of this page. 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd., Enfield, Middx 
Written 21st September 1954. 
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Coaniod 
outlet sockets 


for one or 
more installations 
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L.742 For use in demonstration rooms, 
workshops, etc., where up to six television 
receivers are required to operate at the same 
time without interaction. As the insertion 
loss at each ourlet is considerable (25 dB), it 
should only be used where a high signal level 
is available 


L.725/P. Padder network 
L.725/T. Termination network 


Designed for skirting board termination of 
coaxial feeders up to 4 in. dia., supplied with 
termination or padder network, and gives an 
attenuation of 26 dB. Continuity of screening 
is provided by the bronze finished case 
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L.735 A new, improved outlet box similar 
technically to L.725, but not supplied with ter- 


mination or padder network. Accommodates 
S/léths in. dia. feeders. For use with the 
range of plugs L.1329/P, L.734 and L.781, and 
the ‘‘Belling-Lee"’ line attenuator 
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unication... 


Marconi’s fitted the first ship 
with wireless and by 1907 200 
ships and more than 100 shore 
stations had been equipped. 
Today practically every vessel 
that ventures on the high seas 
carries wireless. All radio approach 
and marker beacons around the 
British Isles have been designed 
and manufactured by Marconi. The 
mariner is warned of hazards 

and guided into safe channels by 
Marconi equipment in nearly every 
principal shipping lane of the world. 


MARINE BEACONS 
AND 
NAVIGATIONAL AIDS 


MARCONI’'’S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD - ESSEX 
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the same proportion when the tape speed is altered 
the recording can be played back at any speed without 
altering the output voltage levels. 

The more complex waveform of the coded signa) 
makes heavier demands on the actual recording pro- 
cess and it is interesting to note that the success of 
the system largely depends on the improvement in 
high frequency response which has already been 
mentioned. 

Both methods are of especial interest in strain 
gauge and vibration testing, but can be applied in 
many fields where pen recorders are usually employed. 
Recordings can now be inspected and selected before 
transfer to paper and the time scale can be changed 
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Impressions of Eastern European Radio Products 


by alteration of the tape speed if it is necessary to 
ease the demands made on pen recorder performance. 

Another interesting application arises in connection 
with the flight testing of aircraft. The equipment 
illustrated is used for flight testing jet engines, and 
is designed to minimize the effect of the aircraft’s 
movements. If the recorder cannot be mounted in 
the aircraft the second coding system can be used 
to provide a telemetering system that is unaffected by 
the signal fading which is inevitable over air-to- 
ground paths. The technique is likely to be of even 
greater interest soon, as current development work 
is aimed at recorders giving four or eight independent 
channels on a single tape. 


By V. A. SHERIDAN, 4.M.LE.E.* 


. 

Gcclcatilinan with the ordinary domestic radio 
receivers, these were being exhibited in profusion by 
most East European countries. In appearance and 
performance they are not unlike ours. Radio-gramo- 
phones, however, were few and far between and 
certainly had no automatic record changers. Generally, 
all receivers are of the table type, housed always in 
wooden cabinets. 

Of television receivers, I only saw the East German 
product being demonstrated. The sets are of the 
table type and arc fitted with an approximately 
8-inch tube The brightness is very poor and the 
picture can only be viewed in complete darkness. Also 
there is a distinct flicker present obviously due to 
insufficient persistence of the screen material. The 
definition is good, as would be expected from the 
625-line system. The only other exhibitors of tele- 
vision receivers were the U.S.S.R. who are showing 
9-inch table models. These sets were not being 
demonstrated. 

The German radio receivers are priced between 300 
and 400 marks. It is difficult to translate this into 
our currency as the official rate of exchange is 6.20 
marks to the pound. I think the West German rate 
of 12 marks to the pound does give a fair comparison 
in relation to the people’s income. Television sets are 
priced at 1,300 marks. Needless to say, the popular 
demand for these sets is negligible. 

The valves are much of the same design as ours; 
that is the all-glass construction with bases similar 
to cur B7G and B9A. The main difference is that 
the contact wires are fitted with shaped sleeves 
soldered on to the wires. This results in a rather 
more positive grip in the valve holder itself and 
dispenses with valve retainers. Specialized valves such 
as magnetrons and klystrons, etc., were also exhibited. 
Crystal diodes and transistors were conspicuous by 
their absence. 

Cathode-ray tubes displayed were of the all-glass 
design as well as the metal-glass construction. A wide 
range of oscilloscope tubes of the single and double- 
beam variety were exhibited. 

In the component field a very wide range was 
shown. The makes known before the war are being 
produced under new names, as practically all firms 

* British Physical Laboratories eee power 
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have been nationalized, 
Owned Works. 

The general range and design is much the same as 
ours. However, nearly all paper capacitors employ 
the metallized paper process, resulting in very neat 
and small units. Carbon resistors are all of Grade I 
type and are made from 1/20th watt to 2 watts. I 
have brought back some samples and find they are 
equal to the best British ones whilst their price is 
about 1/5th of what we pay here. Furthermore, they 
supply a precision-type high stability resistor with 
0.5 per cent limits. For high resistance values they 
have a so-called “ colloidal” type. I was assured by 
the chief research engineer of one of the firms con- 
cerned that they do not employ a colloidal graphite 
coating. The standard values are up to 10'* ohms, 
whilst small quantities can be supplied up to 10'* 
ohms. They claim that a maximum voltage of 1,000 
volts d.c. can be applied. The resistors are contained 
in evacuated glass envelopes. 

A wide range of rotary switches are available. The 
makers of one type claim a maximum contact resis- 
tance of 20 milliohms. I confirmed this value on a 
sample. However, by applying a contact oil the value 
dropped to 5 milliohms. This value was maintained 
after 3,000 operations. 

Components which employ much metal are not 
of the standard which we are accustomed to. This 
is due to the acute shortage of all raw materials in 
Eastern Germany. For instance, brass will be used 
instead of copper wherever possible, in order to save 
the copper. It must be borne in mind that the whole 
economy is working under typical wartime conditions 
throughout. 

Regarding instrumentation, not only did the East 
Germans show a wide range, but also the Russians, 
the Czechs and the Hungarians. The equipments 
cover the entise range from indicating instruments 
up to equipment for the measurement of centimetre 
waves. 

The general appearance and finish of the East 
German instruments is very good. In particular they 
have developed excellent designs of dials, resulting in 
a very clear indication. The dial rotates according 
to the multiplier setting, permitting up to eight 
ranges, thus completely eliminating reading errors. 


and are called People’s 
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= of the more mathematical kind 
abound in theorems having more or less high- 
sounding names. The ordinary man is apt to pass 
over such matters as being difficult and of little 
practical value. In this, however, he is quite wrong, 
for some of them are not at all hard to understand or 
to remember and they are of considerable utility. 
Apart altogether from their mathematical applica- 
tions they sometimes help considerably to an under- 
standing of circuits. 


Thévenin’s Theorem 


One of the best-known of such theorems is the one 
commonly known as Thévenin’s theorem. This 
states that any linear network, no matter how coniplex, 
containing any number of sources of e.m.f. is, when 
regarded from any pair of terminals, equivalent to an 
impedance in series with an e.m.f.; the impedance is 
that measured between those terminals with all 
internal sources of e.m.f. short-circuited and the 
e.m.f. is the open-circuit voltage at those terminals. 

This sounds very difficult, but a few simple examples 
will make it clear. Suppose the network comprises a 
potential divider R, and R, connected to a battery E 
as shown in Fig. 1. The impedance measured between 
the terminals with E short-circuited (if one were 
making a real measurement instead of an imaginary 
one, one would naturally remove the battery and 
short-circuit the terminals to which it had been 
connected, just to avoid destroying the battery!) is 
clearly R, and R, in parallel. Call it 

R, R, 
R, +R, 

The voltage measured across the terminals on open- 
circuit (that is, with no current-consuming device 
connected to them) is plainly 


R 


V=E 


The equivalent circuit is thus Fig. 2(b) and it is in 
every respect identical in performance with the more 
complex original (a). 

A numerical example may help here. Suppose 
E is 250 V, the h.t. line of a receiver, and R, and R, 
form a potential divider to provide a lower voltage 
supply; suppose R, is 100 kQ and R, is 25kQ, Then 
V = 250 = 25/125 = 50 V, and R = 100 x 25/125 
20kQ2. The supply obtained in this way is exactly 
the same as one obtained from a 50-V source through 
a 20-k resistor. 

The theorem holds for a.c. as well as d.c., but the 
voltage may then become frequency dependent. 
Consider Fig, 2(a) in which a resistor R and a capacitor 
C are connected to an a.c. generator e. Applying 
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Thévenin’s theorem gives (b) the internal impedance 
being R and C in parallel. The generator voltage is 

l joC 
a 

R 1/jwC 
and this varies in magnitude and phase with the 
frequency. 

The theorem is quite valid under this condition but 
is less useful. In this particular example there is really 
no point in using the theorem at all, for it tends to 
complicate matters rather than to simplify them. 
However, with a circuit like Fig. 3(a) its use is very 
helpful if it is applied discriminatingly. 

The thing to do here is to disregard C for the time 
being. Then apply the theorem to e and the resistors 
only. This bit of the circuit is the same as Fig. 1(a) 
and has the equivalent of l’ig. 1(b). We now put back 


(4) (b) 


Fig. |. Simple potential divider and battery (a) and its 
Thévenin equivalent (b). 


L, 
| 


(4) 


Fig. 2. An a.c. generator with an RC circuit (a) can be 
transformed to (b) but in this case there is rarely much 
advantage in doing so. 


(a) (b) 


Fig. 3. An RC circuit of form (a) can be advantageously 
transformed to (b). 
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the capacitor and get Fig. 2(a) and draw it again as 
Fig. 3(b) where 
‘= ma pen 
R, + R, R, + R, 

The theorem can be applied in reverse. In Fig. 4(a) 
is shown a resistance-coupled stage, which might be 
the sync separator of a television receiver. The 
required value of R, might be 10k and we might 
wish to operate the stage from a 20-V supply whereas 
the h.t. line might be 200 V. The natural thing to do 
is to make R, 10 kQ and to obtain the 20-V supply 
by a potential divider R,R, as in Fig. 4(b) and this is 
necessary if decoupling as provided by C is needed. 
If it is not, we can leave off C. We can then apply 
Thévenin’s theorem to R,R, and get Fig. 4(c) and 
we can see that to keep the load on the valve at 10 kQ 
we shall have to reduce R, by the value of R. 

It now becomes obvious that there is a redundant 
resistor, for if R is made 10 kQ and V is made 20 V, 
R, can be dispensed with and the potential divider 
itself becomes the load. This is shown at (d). For 
our figures we have 


RR, 
and 10 
R; R, + R, 
R, l 
R, 1+R,R, 
100 kQ, 
R,R,=9, R,= 11.1k08 

This form of circuit, in which the load and voltage- 
droppers are combined in potential-divider form is 
sometimes used in television receivers, It is a bit 


puzzling when first met but is easily unravelled with 
the aid of Thévenin’s theorem. 


20 200 


Norton’s Theorem 


One could go on quoting examples of the application 
of Thévenin’s theorem indefinitely but enough has 
been said to show its utility and the time has come to 
turn to another—Norton’s theorem. This is a very 
similar one and states that any network, containing 
any number of sources of e.m.f. is, when regarded from 
any pair of terminals, equivalent to an impedance in 
shunt with a current generator of infinite internal 
impedance; the impedance is that measured between 
those terminals with all internal sources of e.m.f. 
short-circuited and the current is the current which 
will flow between the terminals when they are short- 
circuited. 

Let us apply this to the circuit of Fig. 5(a), which is 
the same as Fig. l(a). The impedance measured at 
the terminals is 


RR, 
R, u R, 
as before, and the equivalent circuit is Fig. 5(b) where 


R 


I is the current generator. The short-circuit current 
in (a) is E/R, and this is the value of I in (b). 

Norton’s theorem is much less used than Thévenin’s 
in this general sense, but it is very widely used in 
connection with pentode valves. The ordinary equiva- 
lent circuit of a valve is of the form of Figs. 1(b) or 
3(b) and is expressed like Fig. 6(a). By the use of 
Norton’s theorem it can be put in the form of Fig. 6(b) 
which is equally known. The resistance is the same 
in both. In (a) the short-circuit current is 
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t V,/Tq = Lmao, Which is the current generator of (b). 
It is only because we commonly write y/r, a8 gp; 
the mutual conductance, that we do not always recog- 
nize (b) as a transformation by Norton’s theorem of (a). 


Star-Delta Theorem 


Another very useful theorem is that commonly known 
as the star-delta theorem, but also called the T-delta, 
T-4, or T-7 theorem. Any three impedances in the 


+20V + 200V 


(c) 
Fig. 4. A valve with a load R, which requires a low h.t. 
voltage as in (a) might be used with a potential divider 
R,Ry when the supply is of high voltage. The Thévenin 
transformation is (c) and shows there is an unnecessary 
resistance and so the final circuit can be reduced to (d). 


(a) (b) 


Fig. 5. By Norton's theorem these two circuits are equivalent, 


(b) 


Fig. 6. Norton's theorem in the case of a valve: (a) is the 
circuit commonly used to represent a triode and (b) that 
used for a pentode. 
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Lalys/(2at 24 *2,) 
at Liales/(2i + Ziy* Zs) 
- LsZas/(2i2 t Zi3+ Zs) 


2,+2,¢ 2,2, /Z; 
2, +2, + 2,2;/2, 
Z, + 2, + 2425/2, 


The star and delta networks shown here are identical 
impedances have the relations shown. 


Fig. 7. 
if the 


star or T form of Fig. 7 (a) can be transformed into 
three different impedances in delta or 7 form as shown 
at (b) or, of course, vice versa. The relations between 
the impedances are given in the figure. If the network 
is symmetrical (i.e., Z, Z, or Z,, = Z,;) the relations 
simplify considerably. 

There are many uses for this equivalence. One 
simple one is in attenuators, perhaps for a television 
aerial feeder. In such a case, the values for a star 
might be Z, = Z, = 59 © and Z, 14.6 Q, values 
which would give 20-db attenuation for a feeder 
impedance of 72 2, It might well happen that one 
had no suitable resistors available and the delta 
equivalent might be more convenient. From Fig. 7, 


(d) 


Fig. 8. Application of star-delta theorem to a bridged-T 
network (a). The star of C and R is transformed to a 
delta (b) and gives the result (c). Alternatively, the 
delta of L.r,C can be transformed to a star as in (d). 
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(4) (b) 


Fig. 9. The apbdlication of the star-delta theorem to the 
problem of Fig. 4. The star of (a) transforms to the delta 
of (b) and at once shows up the redundant resistance. 


Fig. 10. Basic 4-terminal network. 


+ 59*/14.6 


this would call for Z,, = 59 + 59 
i 14.6)/59 


358 Qand Z, Les = 59 14.6 + (59 
88.2 9. 

The star-delta theorem is often of great use theo- 
retically in simplifying things. This is especially 
the case in bridged-T networks. The circuit of 
Fig. 8(a) without the resistance R is a simple parallel 
resonant circuit which might be used as a rejector. 
The inductance L has losses which are represented 
by the series resistance r and it is tuned by the two 
capacitors C in series having the total value C/2. 
At resonance the circuit behaves as a high resistance 
of value 2L/Cr, the dynamic resistance. 

When R is added, it is possible to make it behave 
as though the dynamic resistance were infinite. 
Physically, some current passes through L and r 
and some through the T network C, R, C. By the 
adjustment of the components, the currents at the 
output can be made equal and opposite. The con- 
ditions are most easily determined by using the star- 
delta transformation, which can be applied in two 
different ways. The first is to transform the star of two 
capacitances and one resistance to a delta (b). We get 

Z13 2/jwC 1/w*?C?R 

Zis = Ze3 = LijwC + 2R 
and can re-draw the circuit as Fig. 2(c). This is an 
exact equivalent of (a) but is not physically realizable 
in this form because it includes a negative resistance 
— 1/w*C*R. From this, one can write down at once 
the conditions for resonance and infinite attenuation 
as 

w*LC/2 l 

and r 1/w*C*R 
or R L/2Cr 


The alternative way of applying the transformation 
is to turn the delta of L, r and the capacitors into a 
star as in Fig. 8(d). In this particular case, this is 
not such a good transformation as the first, because 
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the expressions for the star impedances turn out to be 
more complex than those for the delta impedances 
of (b). 

Wherever such alternatives for transforming a 
circuit exist, it is quite usual for one to be simpler 
than another and one naturally chooses this one. 

The star-delta theorem can be applied to the valve 
problem of Fig. 4 and, although it is not so useful 
as Thévenin’s in this instance, it does show up more 
clearly the redundancy of one of the resistors in 
Fig. 4(b). The circuit is repeated in Fig. 9(a) and 
the three resistors form a star which can be replaced 


M 


4 


by a delta formation as in (b). It is at once obvious 
that one resistance R,, comes straight across the h.t. 
supply and performs no useful function. We can 
remove it, therefore, which is the same as making it 
infinite and the equations of Fig. 7 show that when 
Z,; is infinite Z, is zero. In Fig. 9(a), R, is the Z, 
component and becomes zero. We end up then with 
the simple potential divider. 

In this instance, the star-delta theorem is less 
useful than Thévenin’s because it does not include 
the supply voltage and so does not permit us to calcu- 
late component values for particular conditions. 

— Equivalent Circuit 

Theorem 


There is a_ theorem 
which states that any 
two circuits are equiva- 
lent if their open- and 


short-cis cuit impedances 
are the same. It applies 
to four-terminal net- 
works, shown diagram- 
matically in Fig. 10. 
The open-circuit im- 
pedances are the im- 
pedances between | and 
2 when 3 and 4 are open 
and between 3 and 4 


when 1 and 2 are open. 
The short-circuit im- 
pedances are the im- 
pedances between | and 
2 when 3 and 4 are 


shorted and between 3 
and 4 when 1 and 2 are 
shorted. By the appli- 
cation of this theorem it 
is possible to prove a 
whole series of equiva- 
lent circuits for the 
transformer, some of 
which are of great 
utility. No less than 
ten such equivalents are 
shown in Fig. 11. 

These circuits are all 
exact equivalents and 
the basic arrangement is 
shown in Fig. I1l(a), a 


x 


| 
| 
1 
| 
4 


primary coil L, and a 
secondary coil L, having 
mutual inductance M 
between them. In the 


Ls 2 
rs ('-k’) 


Lp (i+) 
Lp ('+k) 


- 


(i) 


r 
i 

-l 
I 
L 


3) 


Fig. Il. 
are shown here. 
by a dotted box, provides the turns ratio and d.c. 
isolation but has no other characteristics. The 
coupling coefficient is k = M//(L,L,) and the ratio 
of the primary/secondary turns is nominally n; 


lp 
WHERE - = RATIO <PrR ORR TURNS = J 
M 


AND A = COUPLING COEFFICIENT = 
vipls 


LOSSS equivalents, the trans- 
former shown in a 
dotted box is an ideal 
one which serves to 
preserve the d.c, isola- 
tion and to provide a 


Ls(it+k) 


Ls (1+) 


OS 


=| —STOCS—, | 


voltage transformation 
ratio. It has no other 


| 


Ten equivalent circuits for a transformer 
The ideal transformer, surrounded 


actually n = 4/(L,/L,). 
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Fig. 12. 


Application of transformer equivalent circuit. At (a) 


a valve is transformer-coupled to a load R;, and the equivalent of 


this is shown at (b) 
changed to give the form shown at (c) and, in turn, this reduces to 
(9) (d). 
simplified to (e) and (f). 


2 
nek, 


uv, () 


The transformer part of this can then be 


For low and high frequencies respectively this can be further 
When r, is small, as with a triode, 


(g) is a more useful form than (f). 


characteristics. The other inductances represent the 
other characteristics of the real transformer. In these 
equivalents & is the coupling efficient of the real 
transformer and equals M/,/L,L, while n is \/L,,/L, 
and is usually the turns ratio of the real transformer. 
The true definition is \/L,,/L,, however, and there are 
cases where the two are not quite the same. 

Some writers make great use of the symmetrical 
forms of circuit (c) and (d) but the others are often 
simpler and, in particular, (f) is a very convenient one. 

These circuits are of considerable help when one 
wishes to determine transformer characteristics by 
measurement. Frotn Fig. 5(f), for instance, it is 
obvious that if one measures inductance at the second- 
ary terminals one measures L, with the primary 
open and L, (1 — &*) with the primary shorted, and 
from the two k can be determined. From Fig. 5(e) 
similar measurements on the primary give L,, and 
. & k*), from which k can again be determined. 
Then, knowing L,, and L,, n can be found. 

One great use of these equivalent circuits is the way 
in which they make important factors almost obvious 
instead of being determinable only after a lengthy 
calculation. For example, suppose a valve is coupled 
to a load resistor R,; as in Fig. 12(a). We replace the 
valve by its Norton equivalent circuit, and the 
equivalent circuit becomes (b). We now use the 
transformer equivalent of Fig. 11(e) and get (c) and 
then transfer the load R, from the secondary to the 
primary of the ideal transformer where it takes the 
value k*n*R,, as in (d). 

It is at once obvious that k*L,, will rob k’n*R, of 
current, for it comes in shunt with it, while L, (1 — k?) 
will cause a voltage drop, since it comes in series. 
In practice, in a.f. applications k* is very nearly 
unity and L,(1 k*) is consequently very small 
compared with k*L,. Because of this, the former has a 
negligible effect at low frequencies and the latter is 
negligible at high frequencies. 

The circuit can thus be further simplified to the 
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equivalents (e) and (f) of Fig. 12, which are valid 
respectively for low and high frequencies only. 
If r, is large compared with n*R,, it can usually be 
neglected. If it is not large, the Thévenin equivalent 
is better than the Norton at high frequencies and (f) 
can be changed to (g). 

It is plain from (e) that the frequency response at 
low frequencies depends only on the relation of 
L,, to the value of r, and n*R, in parallel and that at 
the lowest frequency f(== w/27) we must have wL, 
large enough compared with this resistance for it to 
shunt it negligibly. It is equally clear from (g) that 
the leakage reactance at the highest frequency must 
be small compared with r, + n*R,; if it is not, it will 
reduce the current. 

If the lowest and highest frequencies are fixed, 
L,, must be fixed by low-frequency requirements 
and L, (1 k*) by high frequency, which means 
that k is fixed by the high-frequency needs. More 
strictly, k is fixed by the bandwidth required. 

The use of the transformations brings out the 
important factors very simply and clearly without 
the use of appreciable mathematics. From (e) and (g) 
it is easily possible to write simple equations expres- 
sing the performance from which numerical values 
can be obtained. 
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After being temporarily out of stock, the ollowing 
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“ Quality Superheterodyne ’’, S. A. Knight 
“Receiver Alignment Equipment *’,—oscillo- 
scope and wobbulator, M. G. Scroggie on 
“Sensitive T.R.F. Receiver ’', S. W. Amos and 
C. G. Johnstone 
(postage on each reprint is |4d) 
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SUPERB E.M.I. EQUIPMENT _ 


A TROLLEY MOUNTED 
PORTABLE OSCILLOSCOPE 


TYPE WM.3.B. Acompact general purpose D.C. Coupled portable 
Oscilloscope with facilities for rapid precision time and voltage 
measurements Volts and time meter presentation — no 
calibration markers required. Displayed waveform measured by 
voltmeter bridge system (visual null balance). 9 range voltmeter 
gives high accuracy readings unaffected by amplifier gain or 
linearity. Dual ‘Y’ input paths with attenuators afford signal 
comparison and mixing facilities. Floating circuit enables AC/DC 
signals to be measured with respect to D.C. potentials within 

500V. Field of application — T.V. — Radar — Computers, and 
industrial Electronics. 


SPECIFICATION 
C.R.T. E.H.T. - ebe ose ace ose - OB8&IQZKV 
‘YY’ Amplifier tes ons vo ... D.C. — 6 Me/s. 
Max. Sensitivity - ... 350 mm/V (at reduced bandwith) 
Voltage Measurement t+ 10 mv — 4+ 500 VAC/DC + 24% F.S.D. 
Time Measurement os ... 0.5 microseconds — 4 milli-seconds 
Sweep Drive Triggered or recurrent, phase and frequency selected 
Writing Speed .. 8 milli-seconds/cm — | microsecond/cm 


E.M.I. FACTORIES LTD. 


HAYES MIDDLESEX Phone: Southall 2468 


A DISTRIBUTED AMPLIFIER 
50 c/s — 100 Mc/s 


D.A.2.B. A unit designed for use with high 
speed Oscilloscopes to provide amplification 
over a very wide frequency spectrum at high 
output voltage levels. 

The amplifier is extensively used in the study 
of high speed waveforms having rise times in 
the milli-microsecond range. It is being widely 
used with scintillation and coincidence 
counters, high speed scalers, and signal 
generators. 


SPECIFICATION 
Input Impedance 
Output Impedance 
Max. Output ... 
Bandwidth 
Phase Response 
Gain 


75 ohms. 

195 ohms. 

- 150 Vpp. 

50 c/s — 100 Mc/s (— 6db) 
Substantially linear over pass band 
x 12 


kg 
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vintature HT RECTIFIERS 


for domestic RADIO and TELEVISION | 
receivers 


FEATURES 


@ Withstand overloads such as charging current 
of deformed electrolytic capacitors 


@ Instant starting — no warming-up period 
@ Unlimited instantaneous overload 
@ Practically indestructible in service. 
@ No limit to size of reservoir capacitor 
@ Simple wiring — two connectors only. 
@ Simple mounting — no valve holder A 
@ Small size...low weight 
@ Low heat dissipation 
@ Low cost 


Standard Telephones and Cables Limite 


PS Registered Office: Connaught Hodge, Aldwych; London weg.2{ ¢ aha’ 


FIER DIVISION + th Warwick Road, Boreham Wood. _Herdtordshice,\\.: 


ae 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Output Stage Performance 


IN a description of the Osram 912 amplifier given in the 
September issue (page 430), it is stated that the output 
circuit is a compromise between pentode and triode 
operation as far as efficiency and harmonic distortion are 
concerned. 

The object of employing the “ ultra-linear” circuit in 
the Osram 912 is to provide virtually the same efficiency 
and power as pentode-connected valves, but a distortion 
lower than that of either pentodes or triodes at their 
respective full outputs. 

Some data relevant to the Osram N709 valves specified 
for this circuit are as follows: 


“ 


“ Ultra- 
Pentode linear” 
Anode input, per pair .... 33.4 31.5 
Output power nee . 15 14 
Distortion, full output .. 3 1.5 2 per cent 
Distortion 6.5 watts approx. 1.5 0.25  2percent 
Output impedance . 38,000 9,000 4,000 ohms 
Grid-to-grid input voltage 14 18 18 (r.m.s.) 
The accompanying curves enable a comparison to be 
made at other power levels. These results are for the 
output stage alone, without external feedback. 


Triode 
25.2 watts 
6.5 watts 


ANODE BIAS 
SUPPLY VOLTAGE RESISTORS 

220 SL 

sso fl 


27041 


a er oe 
WATTS 0 


Other valves, such as the KT66, also work well in the 
ircult. 
The output transformer is connected to the anodes and 
screens and not to the cathodes as stated. 
GRAHAM WOODVILLE. 
The M.O. Valve Co., Ltd. 


* Inexpensive 10-Watt Amplifier” 


WITH reference to the second part of E. F. Good’s letter 
in your October issue concerning “the obstinate refusal 
to adopt the tertiary feedback-winding system” as used 
in P. J. Baxendall’s amplifier, I would suggest the reason 
why this ampifier did not become as famous as others 
such as the Williamson is not connected in any way 
with the method of obtaining feedback, but because of 
the use of beam-tetrodes in the output stage. 

With the tetrode output and about 40 db negative feed- 
back the Baxendall amplifier has roughly the same dis- 
tortion as triode output types, such as the Williamson, 
m a resistive load. 

With a variable impedance device such as 2 loud- 
speaker, the load presented to the output valves rises to 
a high value at the high audio frequencies, and also 
at the bass resonant frequency. With a triode-output 
stage and to a lesser extent with the  triode- 
tetrode connected type, any increase in load above the 
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nominal causes a reduction in distortion; but with the 
tetrode or pentode a violent increase in third harmonic 
results. Negative feedback only reduces distortion by a 
given factor (x 100 for 40 db) and does not eliminate 
the cause. 

Mr. Baxendall states that when his amplifier was tested 
on a loudspeaker load, “a several times increase in dis- 
tortion of the output voltage occurred due to the non- 
linearity distortion in the current drawn by the loud- 
speaker” (W.W., Jan., °48). I am not so sure that all 
the blame for this can be attributed to the speaker. 

I will admit that the RC network across the primary 
of the output transformer in the Baxendall amplifier 
keeps the load reasonably constant with increase of fre- 
quency, but this does not alter the situation at the Lf. 
end. I am also surprised that the new Mullard amplifier 
circuit contains no such load correctors, 

From the above reasoning it seems that to get equiva- 
lent performance to a triode from a tetrode or pentode 
output stage on loudspeaker load, considerably more feed- 
back is required than is apparently necessary from com- 
parative tests on resistive loads. This, of course, is not 
practicable with a single-loop feedback circuit. A 
multiple-loop feedback arrangement, including one loop 
in the output stage, by triode-tetrode connection, seems 
to be the best answer to the problems of size, weight, 
and heat developed. 

A further advantage of the multiple feedback loop 
system is that those unpleasant peaks outside the audio 
band can be avoided. The rise in response below 10 c/s 
with the Williamson circuit is the main reason why the 
complication of an additional mains transformer and 
smoothing system is necessary for the h.t. supply to 
auxiliary apparatus. 


Aldeburgh, Suffolk. JOHN BRIGHTON. 


“Why Lines ? ” 


AS one who has long been interested in Lissajous 
scanning and who recently has spent considerable time 
observing television pictures produced in this way, you 
may imagine my surprise at seeing this article in your 
August issue. Why lines, indeed? 

As I read further through the author’s list of supposed 
advantages, and the Editor’s list of probable difficulties, 
I noted that he, too (as I) had failed to anticipate a 
major objection to the scheme. Here is a short account 
of the work which brought this to light. 

The possibility of producing television signals with 
essentially no geometrical distortion is very attractive for 
various industrial applications. The simplicity of the 
equipment (which appealed so much to Mr, Hughes) had 
made the idea appear very promising. Hence we con- 
structed four sine-wave amplifiers to drive the horizontal 
and vertical deflection coils of a flying-spot scanner and 
monitor kinescope and used separate audio oscillators, set 
at approximately 11,350c/s and 15,250c/s. It at once 
became evident that the phasing was very critical, in 
order to avoid a double image due to mis-register between 
the forward and reverse scans. It also turned out that 
the frequencies must be held very nearly correct to pre- 
vent the pattern from degenerating into a lower-order 
coarse pattern or, worse still, a very badly flickering one, 
if reasonable brightness were used. e then built a 
synchronizing generator to produce locked signals, and 
while this never did work perfectly, we were nevertheless 
convinced that no insuperable obstacles stood in the way 
of a satisfactory solution of the scanning problem. 

All observers remarked favourably on the geometry of 
the picture and noted with genuine surprise the fact that 
there was no need to make any brightness correction due 
to non-linear scanning. Even on a blank raster (no video 
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LETTERS TO THE EDITOR 
signal) the pattern appeared uniformiy bright except at 
the very edge, and when a picture was present even this 
effect was practically invisible. 

You might reasonably ask, in view of the above favour 
able results, what is wrong with the system? It is this: 
Each point in the picture is scanned twice. At the centre, 
for example, the first scansion occurs as the beam is 
moving down to the right and the second as the beam 
moves up to the right. Nearby points may be scanned 
to the left. Now if the picture detail at this point happens 
to be a straight narrow line, those segments reproduced 
by the first scansion are shifted slightly down to the 
right, and alternate segments reproduced by the second 
scansion are shifted up to the right, due to the finite 
bandwidth of the system. The line is reproduced as a 
zig-zag, and the entire scheme is shifted into uselessness 
This effect is most noticeable on a test chart, such as 
the RMA Resolution Chart, 1946. On low-detail subjects 
such as close-up portraits, the effect is not serious and 
merely gives a “ soft” rendering 

In passing, it is worth noting that sinusoidal scanning, 
rather than being entirely novel, was analyzed in the 
report of the first N.T.S.C., “ Television Standards and 
Practice,” McGraw Hill, 1943, p. 33, and was rejected at 
that time for reasons similar to the Editor’s list of prob- 
able difficulties 

W. F. SCHREIBER. 

Technicolor Motion Picture Corp., 

Hollywood, U.S.A 


“ Filters 


I HAVE read with great interest the article by Thomas 
Roddam in your September issue, in which the application 
of Chebyshev polynomials to filter theory is clearly and 
explicitly given. ‘The purpose of my letter is to point out 
that the above spelling of this Prev wedictred gqaotoe 
matician’s name has nothing to do either with the “ post- 
revolutionary alphabet” or with “foreign politics.” A 
slight acquaintance with the Cyrillic alphabet will show 
that only minor changes were made at the time of the 
revolution, none affecting the name in question, and all 
made with the laudable object of removing redundant 
letters. Transliteration from non-Roman alphabets is 
always a matter of some difficulty and should aim at 
rendering, letter by letter, words printed in one alphabet 
into another. It is desirable in this process to obtain a 
result which will also enable the reader of the transliterated 
material to pronounce it as nearly as possible in the 
original way. It is unfortunate that many of the Russian 
proper names with which we are familiar came into 
Western literature via German transliteration, Tchebycheff 
being a case in point. Librarians and linguists in English- 
speaking countries have devised consistent systems of 
transliteration based upon English phonetics and conform- 
ing to the above criteria. These are widely used—as 
reference to Science Abstracts will confirm—and the 
spelling Chebyshev is the recognized English translitera- 
tion, which should be universally used in place of the 
German monstrosity given by Mr. Roddam. 

The further point that the polynomials are denoted by 
T, (a) is irrelevant. After all, the Bessel functions are 
J(x) and Y(x), in no way suggesting their discoverer; and 
the elliptic functions have a notation far removed from 
the names of Jacobi or Weierstrass. 

Glasgow University 


Without Fears” 


B. HAGUE 


Television Interference 


G. O. THACKER'’S letter in the October issue of the 
Wireless World concerning the radiation of interference 
from television receivers raises a further point 

If it were possible to comply with Condition 4 of the 
broadcast television licence, which states that “the 
apparatus shall be so maintained and used that it does 
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continued 


not cause interference . . .” the television pirate detector 
vans described and depicted on p. 476 of the same issue 
would need to be rather more complicated and probably 
less effective 

I wonder if this is why the G.P.O. has limited powers 
in preventing television generated interference? 

Further, it would seem ironical that, as the law stands at 
the moment, following the detection of a pirate television 
receiver by the existing means, a summons could be issued 
on two counts (a) the use of a television receiver without 
a licence, and (b) failing to comply with Condition No. 4 
governing the use of a television receiver. 


Stoke-on-Trent, Staffs. G. E. KING. 


** Neon Timers ” 

WITH reference to the circuit in Fig. 3 of the article 
by B. T. Gilling (your September issue, p. 460), this 
ould be made much simpler and still perform the same 


Circuit of the simplified photo- 
graphic timer. The key on the 
left could be used in place of S, 
and S, and would be connected to 
the numbered points 0» the circuit. 


functions by using the arrangement shown in the accom- 
panying diagram. 

Resistor R, would depend on the resistance of relay A, 
and is adjusted to allow a current greater than its holding 
current to flow to hold the relay after C, has discharged. 
The resistance of the relay is not critical. The voltage 
regulator has been dispensed with as any inaccuracies 
in the time lag would be due to the firing potential of the 
7475 tube and the c.r. time constant of C,R,. Also, I do 
not think the mains supply voltage varies sufficiently to 
justify its use for the order of accuracy needed for photo- 
graphic purposes 

The operation is as follows. When S, is thrown to 
the TIME position, C, charges via R, until the 7475 tube 
fires, when the relay operates and locks via S., A,. the 
relay coil, A, and R,. On throwing S, to the RESET 
position, the relay releases and C, discharges via R,. S 
is used leaving S, in the RESET position for focusing 
without timing. S, could be a change-over togg!e switch 
and S, a make-break switch, or a single-lever key could 
be used 

Norwich 


J. R. BARNARD 
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Flywheel Synchronizing 


2.—Principles of Automatic Frequency Control 


By W. T. COCKING, M.LE.E. 


I. practice, flywheel synchronizing is normally ob- 
tained through the use of an automatic frequency con- 
trol (a.f.c.) system. In this, the sync pulses are 
compared in a phase discriminator with a locally- 
generated voltage which is usually obtained from the 
line timebase. As a result of the comparison, an error 
signal is developed which depends upon any difference 
of frequency or phase between the sync and the local 
waveforms. This error signal is passed through a 
filter, which provides the flywheel effect, and is then 
applied to the timebase as a control voltage which 
operates to bring any frequency error to zero. 

The system is not, however, the same as the one 
which is used to control the frequency of the local 
oscillator of some superheterodyne receivers, in spite 
of the fact that that is also called an automatic fre- 
quency control system. In that, a control voltage is 
developed which depends upon the difference of the 
frequency generated from its proper value and the 
circuit cannot reduce an error to zero, for some error 
must exist for there to be a control voltage at all. This 
kind of circuit acts only to reduce the magnitude of an 
error but it cannot bring it to zero. 

In the case of a timebase, it is essential that the 
frequency be exactly that of the sync pulse recurrence. 
The frequency error must be zero. Frequency and phase 
change together and it is not possible for one to change 
without the other changing also. It is, however, 
possible to have two frequencies which are exactly the 
same but which have any desired constant-phase rela- 
tion. It is the relative phase of the local waveform 
ind the sync pulses which is used, therefore, in order 
to develop a control voltage. Because of this, the 
system is sometimes known as one of automatic phase 
control, although it is not phase which is controlled, it 
is phase which is the controlling quantity. 

In general form, all a.f.c. systems can be represented 
by the block diagram of Fig. 1, but sometimes an 
amplifier is included between the low-pass filter and 
the timebase. It can be seen from this that the circuit 
includes a closed loop, for the output of the phase 
detector depends on both its inputs and one of them 
is derived from the timebase which is under the con- 
trol of the output via the low-pass filter. It is, there- 
fore, a feedback system and, as in all such systems, 
the problem of obtaining stability is important. 

There are many forms of a.f.c. circuit and it is not 
practicable to discuss all of them here. So far as 
possible the discussion will be in general terms and 
we shall endeavour to find the most suitable type 
before coming to the particular. 

For correct synchronism, the start of flyback in the 
timebase must occur nearly in coincidence with the 
leading edge of the sync pulse. It need not coincide 
exactly but, in general, it must not occur more than 
1 usec earlier nor more than 4 usec later. Any differ- 
ence greater than this is likely to result in a noticeable 
displacement of the picture on the raster and, possibly, 
to fold over or cut off. The total difference of timing 
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can thus vary over a range of about 5 sec at most. 
When the two frequencies are the same, the phase 
detector produces an output which is dependent on 
the relative timing (that is, the relative phase) of two 
particular parts of the waveforms. This is illustrated 
in Fig. 2, in which the sync pulse waveform is shown 
at (a) and the saw-tooth wave of the timebase in (b), 
(c) and (d In (b) the relative timing, or phase, is 
such that the start of flyback coincides with the lead- 
ing edge of the sync pulse, which is the normal con- 
dition with direct locking. In (c) the flyback is shown 
Starting about 1 sec earlier and in (d) about 4 sec 
later. 

Let us now consider a timebase which has no syn- 
chronizing system at all, but a manual hold control 
which is capable of very fine adjustment. As this 
control is turned, slowly, the frequency of the time- 
base comes nearer and nearer to the correct value and 
at length equals it. The timebase is then in syn- 
chronism with the signal and the frequency error is 
zero. 

The saw-tooth and the sync signals are not neces- 
sarily in their right relative phase, however, and the 
sync pulses may well appear somewhere remote from 
the flybacks. The picture will then appear divided into 
two parts separated by a vertical black bar which 
corresponds to the blacker than black of the sync 
pulses and the black of the back and front porches. 
What should be the left-hand part of the picture wili 
appear to the right of the bar and what should be 
the right-hand part will be on the left. The picture 
will be quite coherent, however. 


Fig. 1. Basic form of an a.f.c. system for flywheel sync. 


Fig. 2 Sync pulses are shown at (0) with a saw-tooth in 
correct phase relation at (b). The limits of permissible 
phase error are indicated in (c) and (d). 
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To obtain the correct picture it is necessary to 
bring the sync pulses and flybacks into approximate 
phase coincidence, as in Fig. 2. In order to Go this, 
the timebase frequency must be slightly altered by 
the hold control and then brought back again to its 
correct value by returning the control to its previous 
setting. Synchronism is then established again but 
with a different phase condition. 

The attainment of the correct frequency demands 
the provision, by the hold control, of a certain steady 
voltage, the precise value of which depends on many 
factors, such as supply voltage, temperature, stability 
of components, etc. If any of these change the 
“steady” voltage must change in a compensating 
manner. 

Correct phasing can be secured only by a momen- 
tary change of frequency. If the black bar occurs in 
the centre of the picture, for instance, it is theoreti- 
cally possible to bring it to its proper place at the edge 
by making one individual scanning line of one-half 
its normal duration. The change of “ frequency ” can 
occur and be over all in less than one line, which 
implies a momentary change to double the normal 
value. Alternatively, the change can be minute and 
persist for many lines, so that the black bar gradually 
creeps to the edge. 

In practice it is not easy to observe these effects, 
but they can be seen if the timebase is a very stable 
one and the hold control permits sufficiently fine 
adjustment to be made. 

An a.f.c. system performs the equivalent action to 
adjusting a manual control by providing automatically 
the voltage which would otherwise be provided by the 
manual control, When there is no freauency error, 
a voltage is developed by the discriminator which 
has a constant value depending only on the phase 
difference between the sync pulses and the saw-tooth 
waveforms. The system then settles down in synchro- 


nism, but with a phase error which depends upon 
the voltage needed by the timebase for it to run at the 


correct frequency. If anything changes to make 
the timebase need a different voltage, the relative phase 
must change so that this new voltage can be pro- 
vided. While the change is actually occurring there 
is, of course, a change of frequency also. 


Noise Reduction 


It is necessary that synchronism should be obtain- 
able only when the flyback is in approximate coinci- 
dence with a sync pulse and that the range of possible 
phase errors should be small. This is easily arranged 
by using the sync pulses on the one hand and a wave- 
form derived from the flyback on the other as the 
signals on the phase discriminator, for a steady output 
can then be obtained only when at least some parts 
of them occur together. 

If the manual hold control is adjusted while the 
a.f.c. system is in operation it is found that the visible 
picture moves as a whole sideways on the raster by a 
small amount. This is a characteristic of all a.f.c. 
systems and results from the change of phase needed 
to maintain the frequency at its correct value. 

At this stage it will probably not be at all evident 
how an a.f.c. system reduces the effects of noise and 
interference. It does so in reality in substantially the 
same way as with the tuned-circuit system of Part 1. 
The sync pulses, together with the noise and interfer- 
ence, are mixed in some way with the local waveform 
in the phase discriminator and the output is usually 
some form of pulse having some characteristic de- 
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> OUTPUT 


+ GATE 


Fig. 3. Simple form of phase detector. Sync and gating 


pulses are applied to the control and screen grids of a 
pentode. 


pendent on the relative phase of the signals, but it is 
also accompanied by noise and interference. The 
control voltage for the timebase is the mean value of 
the discriminator output and it is virtually d.c. It is 
the filter which changes the pulse output to d.c. and 
it does this by smoothing the wave. On a frequency 
basis it attenuates all the varying components to leave 
the d.c. and, in doing so, it naturally removes the noise 
and interference. 

An analogy is helpful here. In a sound broadcast 
receiver a. heterodyne whistle results if two stations 
are too near together in frequency. This whistle can 
be eliminated by making the r.f. circuits so selective 
that one r.f. carrier is sufficiently attenuated relative 
to the other, or it can be removed by using an a/f. 
filter after the detector. The first is analogous to the 
tuned-circuit flywheel system described in Part 1 and 
the second to the a.f.c. type of flywheel circuit. Both 
operate by frequency selectivity, but in different 
places. It is much easier to obtain the necessary 
selectivity in an a.f.c. system, however, and a simple 
RC network suffices. 

There are a great many different a.f.c. circuits and 
the differences are chiefly in the form of the phase 
discriminator. The two most important divisions are 
between balanced and unbalanced discriminators; 
within these, most of the different kinds fall into the 
unbalanced category but the balanced type is prob- 
ably the more widely used. 

It will appear later that the balanced discriminator 
has important advantages over the unbalanced and we 
shall deal mainly with this kind. It is not. however, 
the simplest to understand and it is helpful first to 
consider a particular form of unbalanced circuit. 

The basic circuit of this is shown in Fig. 3. The 
sync pulses are applied to the control grid of a pen- 
tode; they are not differentiated and so the pulses are 
substantially rectangular. The pulses are negative- 
going and the cathode current is cut off whenever a 
pulse is present, but at all other times the grid is at 
about cathode potential. 

The timebase waveform comprises positive-going 
pulses which are preferably, but not essentially, of 
rectangular form. This gating-pulse waveform is 
applied to the suppressor grid of the pentode which 
is so biased that anode current is cut off except when 
a pulse exists on the suppressor. 
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Fig. 4. Waveforms for the circuit of Fig. 3. are shown here. 
the gating pulses at (b). 
the pulse width depends on the overlap of (a) and (b). 


+ 


The sync pulses are at (a) and 
The anode-current waveform of the phase detector is shown at (c); 


The anode current wave- 
form is shown at (c) and 
comprises pulses of 2-usec 
duration. Current flows for 
the first 2 usec of the gate 
(] pulse because the sync 
44 _____ pulse has not then started; 
the control grid is at about 
cathode potential and the 
current starts when the 
gate pulse brings the sup- 
pressor grid to cathode 
potential. No current flows 
for the last 2 msec of the 
gating pulse for, after the 
first 2 «sec, the sync pulse 
comes along and cuts off 
the current. 

No change of current 
waveform occurs during 
the frame-pulse period, for 
the gating is accomplished 
on the leading edges of the 
pulses and these recur 
regularly during the frame- 
pulse period. The _half- 
line pulses have no effect 
because there is no gate 
pulse when they occur. 


Generally, noise or inter- 
ference can have no effect 
at all except when it 
occurs during the time for 


f 


which the gate pulse exists. 
caring puse This alone can result in a 
“¢ considerable reduction in 


Fig. 5. The phase detector of Fig. 3. is shown here connected to a blocking 
oscillator to control it. 


If sync pulses are absent, the valve passes anode 
current for the duration of every gating pulse and a 
mean voltage drop appears across R corresponding 
to the mean current through it. When sync pulses 
are present and overlap the gating pulses anode 
current is cut off during the sync pulses and so current 
flows only during that part of a gating pulse which 
is not overlapped by a sync pulse. Since the pulses 
are all of constant amplitude the magnitude of the 
anode current is always the same whenever it flows. 
The time for which it flows, however, depends on the 
overlap of the pulses and therefore, also, the quantity 
of electricity passed by the valve and carried into C. 
The resulting mean voltage developed across RC, 
which forms the output voltage, therefore, depends 
upon the degree of overlap of the pulses; that is, upon 
the relative phase of the sync and time-base wave- 
forms 


Phase Discriminator Operation 


One condition of operation is shown in Fig. 4. The 
sync pulses are shown in (a) with some of the frame 
pulses as well as the line. The gate-pulse waveform 
is shown at (b); it is generated by the timebase and 
is here rectangular and the pulses are assumed to 
have a duration of 4 “sec, compared with the 10 usec 
of the line sync pulses. The phase relation shown is 
with the gate pulses centred on the leading edges of 
the line sync pulses. 
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the frequency with which 
noise and interference can 
affect the synchronizing, 
although it does not alter 
the magnitude of its effect when it actually does occur. 

If a phase change occurs between the sync pulses 
and the gating waveform, the effect is of a relative 
displacement of (a) and (b) in Fig. 3. If (b) is moved 
to the left, for instance, the pulse overlap is reduced 
and the current pulses are longer. If it is moved to 
the right, the overlap is greater and the current pulses 
are shorter. The maximum permissible movement 
is the width of the gating pulse—4 sec in this 
instance. It can move to 2 sec later than the posi- 
tion shown, when anode current is just cut off com- 
pletely, or to 2 sec earlier when the anode current 
flows for twice the time shown in (c) and so has twice 
the mean value. 

The resistor R in Fig. 3 might have a value of 
100k and the peak anode of this valve might be 
5mA. The mean voltage across R for 100-sec line 
period would be 500 x 2/100=10 V for the mean con- 
dition and would vary from 0 to 20V as the phase 
varied from 2 sec late to 2 usec early. 

If the timebase is normally running so that condition 
(c) is obtained and some change occurs, so that the 
gate pulses start arriving later, it means that the 
interval between them is increasing and the timebase 
is tending to run at a lower frequency. The resulting 
decrease of voltage across R, which is a rise of anode 
potential with respect to the positive h.t line, must be 
applied to the timebase so as to increase its frequency. 

One way of doing this is to return the charging 
resistor of the timebase to the anode of the valve in 
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Fig. 3. The increase of voltage then increases the 
charging current and the capacitor of this circuit 
charges more rapidly. This means, of course, that 
the frequency of the timebase tends to rise. 

If the initial charge is the other way round, every- 
thing happens inversely 

The interconnection of the circuit of Fig. 3 with a 
blocking oscillator saw-tooth generator is shown in 
Fig. 5, in which R is the charging resistor and would 
normally be in part variable as a manual hold control. 
The circuit is not a very practical one for it is diffi- 
cult to generate a suitable gating pulse. 

Normally with direct locking the flyback is initiated 
by the leading edge of the sync pulse and may start 
almost immediately or after a small delay. The pic- 
ture ceases 0.5-1 usec before the leading edge. It is 
usually impracticable to make the leading edge of the 
gate pulse occur prior to the start of flyback and it 
is not easy to make it even coincide with it. The 
easy thing is usually for it to occur several micro- 
seconds after the start of the flyback. 

When the leading edge of the sync pulse is gated 
and the start of the gating pulse coincides with the 
start of the flyback, then the flyback must start earlier 
than the sync pulse by up to the duration of the gating 
pulse. In the example quoted, flyback must start from 
0 to 4usec before the sync pulse. As a result, from 
3-3.5 usec of the right-hand side of the visible part 
of the picture may be cut off or folded over. This 
can be avoided only by narrowing the gating pulse 
and it should not exceed 1 sec in duration and, pre- 
ferably, be still less. ‘The output of the phase detector 
is proportionally reduced and will quite likely not be 
enough for adequate control 

It would, of course, be possible to obtain the same 
result by delaying the sync pulses and this would be 
preferable if it could be done easily enough. At 
present, however, it seems to be economically 
impracticable. 

Another difficulty arises over the generation of a 
l-usec undelayed pulse by the timebase. The gating 
waveform is usually taken from the output stage of 
the timebase, for a large voltage exists there and it is 
buffered from the saw-tooth generator by the output 
stage. The pulse has considerable delay over the start 
of the flyback, however. If a voltage from the saw- 
tooth oscillator itself is used, there is a grave risk of 
the oscillator being triggered by the pulses in the 
phase detector, for the smoothing by RC of Fig. 2 is 
often far from perfect and appreciable amplitude of 
pulse does exist here. The circuit would then merely 
degenerate to an expensive and unsatisfactory way of 
obtaining direct locking. Because of these practical 
difficulties the circuit is not much used. 


Effect of Noise 


It will be remembered from Part 1 that the effect 
of noise and interference is partially or completely 
to fill a sync pulse or, by cancelling the signal just 
prior to a sync pulse, to make the pulse in effect start 
earlier than it should do. In the gating circuit the 
effect is, therefore, to make the anode current pulses 
somewhat variable in width. Noise and interference 
do affect the mean output voltage and hence the 
operation of the time base, but not to the same degree. 
Because of the integrating effect of CR, Fig. 2, any 
effect is very slow and spread over many scanning 
lines. The effect can be, in fact, no more than a slow 
and small sideways movement of the picture as a 
whole. If the time constant is smaller, so that the 


560 


integration is over a period corresponding to a dozen 
lines or so only, then there may be a displacement of 
these lines relative to the others, but it is not an 
abrupt and erratic displacement like that which occurs 
with direct locking. It is a gradual displacement and 
the visible effect may be more than the appearance 
of a slight bend in vertical lines. 

If, on the average, the effect of interference is to 
cause sync pulses to be as much early as they are 
late, then because CR gives an averaging effect, the 
effect of the interference is zero. In practice this is 
not likely to occur, but some reduction in its effects 
may well occur because of the two different ways 
in which noise and interference can affect the pulses. 

(To be concluded) 


Headquarters for Scottish Electronics 


ON October 11 the Duke of Edinburgh opened a new 
laboratory building adjacent to the Ferranti works at 
Crewe Toll, Edinburgh. It has been built by the Govern- 
ment, and as well as housing Ferranti’s own research staff 
it will provide a centre for the Scottish Council scheme 
of developing the electronics industry in Scotland. As 
reported in our February, 1952, issue, this scheme is based 
on the fact that the Scottish Council have induced the 
Government to place a fair share of research contracts in 
Scotland, from which firms will be able to build up their 
technical knowledge and facilities. Once the firms have 
established themselves with this kind of work they will 
be in a position to go into the commercial applications of 
electronics. 

Ferranti’s are acting as a “ parent” organization for the 
scheme and their main function is to accept large design 
contracts from the Government and sub-divide them 
amongst the firms participating. They also provide tech- 
nical liaison in the progress of these contracts and assist 
the participating firms with administrative matters. 

The importance of the new laboratory block to the 
scheme is that it will provide a place where engineers 
from these firms can work alongside Ferranti engineers and 
so gain experience of electronic techniques which they 
would not otherwise obtain. The scheme is, in fact, 
mainly intended for existing firms who wish to establish 
their own electronics departments. One engineering firm, 
for example, which started by appointing one man to work 
in the Ferranti laboratories, now has a team of about 30, 
including six graduates, at work in its own factory. 


Sunspot Minimum 


SUNSPOT activity has, on the average, been decreasing 
since the maximum in May, 1947, and by the beginning 
of this year had reached a very low level. 

Although it is not possible to predict future sunspot 
activity with any certainty it had been generally expected 
that it would reach a minimum value sometime during 
1954. According to information received from the Zurich 
Observatory the activity is now increasing again, and it is 
thought probable that the minimum occurred in June. It 
is too early yet to be certain about this, and it is also 
improbable that sunspot activity will increase sufficiently 
to have any very significant effect upon the usable radio 
frequencies for several months to come. 

The significance of sunspot activity to radio men is, of 
course, that it is one of the observable phenomena indica- 
tive of the general solar activity, upon which depends the 
degree of ionization of the reflecting layers of the iono- 
sphere. When the solar activity is high the ionization of 
the layers is greatest, and the higher frequencies become 
usable for long-distance cornmmunication, when solar 
activity is low the m.u.fs. are lower. T. W. B. 
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V 0 R T E X | 0 N TAPE RECORDER 


% The noise level is extremely low and 
audibly the hum level and Johnson noise 
of the amplifier and deck are approximately 
equal. Only 25% of this small amount of 
hum is given by the amplifier alone. 


% Extremely low distortion and back- 
ground noise, with a frequency response 
of 50c/s.—I0 Ke/s.. plus or minus 1.5 db. 
A meter is fitted for the measurement of 
signal level and bias level. 

% Sufficient power is available for recording 
on disc, either direct or from the tape, 
without additional amplifiers. 


*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. 


% The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 


% A power plug is provided for a radio 
feeder unit, etc. Variable bass and treble 
controls are fitted for control of the play 
back signal. 


% The power output is 3.5 watts heavily 
damped by negative feedback and an ova! internal speaker 
is built in for monitoring purposes. 


The amplifier, speaker and case, with detachable lid, fa : 
Bhin. x 22pin. x 1SPin. and weighs 30 Ib % Facilities are provided for using the amplifier alone 
es . 8 and using power output or headphones while recording or 
to drive additional amplifiers. 
PRICE, complete with WEARITE TAPE % The unit may be left running on record or play back 
IGS ov nccscecenssontacceveshouseenel teaeitases £84 0 0 even with 1,750 ft. reels with the lid closed. 


POWER SUPPLY UNIT to work from 12 voit ay with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 


TYPE C.P.20A AMPLIFIER 


For A.C. Mains and 12 volt working giving 15 watts 
output, has switch change-over from A.C. to D.C. and 
‘* Stand-by "’ positions. Consumes only 54 amperes 
from 12 vole battery. Fitted with mu-metal shielded 
microphone transformer for 15 ohm microphone, 
provision for crystal or moving iron pick-up with tone 
control for bass and top. Outputs for 7.5 and 15 ohms, 
Complete in steel case with valves. PRICE £30 16 0. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, $.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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COSSOR presents Model 1052 
double beam oscillograph 


Two similar amplifier channels with a1 
approximate gain of 2000 and an upper 
frequency response of 5 megacycles 
(—6DB) are features of this new 
Cossor Double Beam general purpose 
oscillograph. The repetitive or 
triggered time base has a sweep 
duration from 200 milliseconds to 

5 microseconds. 
The instrument will operate from 
power supplies of any of the various 
frequencies and voltages en- 
countered in the Armed Services 
or from standard civil supply mains. 


and Model 1433 
voltage calibrator 


Primarily designed to be used with the Model 1052 

oscillograph the Cossor Voltage Calibrator Model 1433 

provides an accurate means of calibration ofinput voltages 

to the plates or amplifiers of any oscillograph, Calibrating 

voltages are read directly from a wide scale meter without 

any computation being necessary. Measurements can be made 

to an accuracy of + 5% and the instrument can be used in any Weeeh for the 

application where a source of accurately-known voltage is required. NEW TELE-CHECK AND CRYSTAL 
MONITORED MARKER GENERATOR 


for Bands ! and Ii! 
( () % ‘y 4} R ELECTRONIC INSTRUMENTS ALWAYS USE 


Write for illustrated leaflets about both of these instruments C 0 § 4 0 e 


A. C, COSSOR LTD., INSTRUMENT DIVISION, DEPT. 1, HIGHBURY GROVE, N.>5 


Tuses a 


Telephone ; CANonbury 1234 (33 lines), Telegrams: Cossor, Norphone, London. Cables: Cossor, London Vy A L v E 8 
é 
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Filters Without Fears 


3.—Some Practical Design Calculations 


By THOMAS RODDAM 


I. the two previous parts of this article which 
appeared in the August and September issues, some 
attempt has been made to show how low-pass filter 
networks can be designed from first principles. 
The first article, which contained two stupid slips at the 
beginning, was intended to lay a foundation for its 
successors and in this article the idea of the Butter- 
worth, maximal flatness, response was introduced. 
The second article dealt with the more complicated 
Tchebycheff response, the closest approximation type of 
characteristic. The Wireless World ‘* standard reader,”’ 
who serves much the same purpose as the canary in 
the coal mine or the leech in the jam jar, has been 
heard muttering that all this mathematics would 
never have done for The Signal. Can I introduce 
a new non-symbolic algebra, to serve as a counterpart 
to that study now so popular among electronic 
engineers, symbolic logic? Dare I press on with the 
mathematics and tell those of you who find it too 
heavy going that I can do “‘ nothing but sympathize?”’ 

Let us at least see where we have reached, The basic 
circuit which we are considering is made up of a 
generator of impedance R, and a load, R,. Across the 
load there appears a voltage V,, produced by the 
generator voltage V,. Quite obviously, 

(V,/V,)' = (R, + R,) R, 
(So obviously indeed that I wrote it incorrectly in 
Part I). 

This is the scene before we put in the filter, which 
consists of a chain of shunt capacitances and series 
inductances making a total of n reactive elements. 
which we call an nth order filter. For this filter we find 
a new expression (V,/V,) = some expression con- 
taining the frequency. The insertion loss of the filter 
is defined as 

20 log (V,/V2) — 20 log (V,/V,)’ decibels. 

If we were not being too strict about the exact meaning 
of the decibel, we could say that this meant simply 
the loss from generator to load with filter minus the 
corresponding loss without filter. Just at this time, 
however, the definition of the decibel is under scrutiny, 
so we must be careful with our words. For algebraic 
convenience, we can rewrite the expression above as 

20 log [(V,/V,)/(V,/V,)’] (In Part I, I’m afraid, 
the prime was in the wrong place). 

Now the expression (V,/V,)/(V;/V;)’,; which we call 
N for short, is a complex quantity which contains 
terms in j, j*, and so on. Of course 7? = — 1 and 
j? ji." — j but after getting rid of the 7*’s we 
finish up with N = A + jB, where A and B are 
expressions containing ». The physical meaning of 
this is that N contains information about both the 
insertion loss and the insertion phase shift, and it is 
all mixed up together. We want to know the insertion 
loss, so we take [N| / 6 = 4/A* + B? arc tan B/A and 
the insertion loss is 20 log |N| 10 log |N|* = 10 log 
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(A? + B?*). If for any reason we want to work with the 
insertion phase shift, we have tan @ = B/A. 

For the second-order filter we derived the two 
equations 

V,/V, = (R, + R,)/R, + jo(CR, + L/R,) —«*LC 

(V,/V.)’ = (R, + R,)/R, 
and dividing one by the other, 

N = 1-+/je[CR,R,/(R,+R,)+L/(R,+R,)] 

w°LC R,/(R, + R,) 

Therefore |N|? = 1 + aw* + fBw*, where the 
actual expressions for « and f were given in Part I. 
By putting « = 0, the expression for |N|* is simplified 
to 1 + fw‘, which is what we call a Butterworth 
response. The equation « = 0 fixes a relationship 
between the inductance L and the capacitance C, and 
this relationship was given at the beginning of page 
369 (August issue). It depends on the ratio of the two 
resistances R, and R,, and some special cases were 
considered. 

It is fairly certain that « = 0 leads to the simplest 
solution, but is it the best? Bitter experience suggests 
that because it is the simplest it will not be the best. 
A more complicated solution is obtained by using the 
Tchebycheff polynomials, which are expressions 
giving a response oscillating between limits in the pass 
band, and offering us a choice of those limits. In 
Part II I used the limits of +0.625 db mainly in order 
to make the mathematics simple. This gave us two 
equations, « = —1 and 8 = + 1 and these in turn 
led to a new relationship between the inductance and 
the capacitance, a relationship which depends on the 
ratio of the two resistances, 


Butterworth or Tchebycheff ? 


Have we wasted our time with the extra complica- 
tion, and was the whole exercise worth while, anyway? 
The results which were derived in Part II showed us 
that the Tchebycheff filter has a much narrower 
transition region than the Butterworth filter. We can 
perform a different sort of calculation to compare 
the two types of filter and to give an idea of the sort of 
problem we may want to tackle. Suppose that we are 
dealing with the input to a video amplifier and we have 
a source with an impedance of 1,000 ohms. which 
is to be connected to the input grid, with a capacitance 
of 10 pF. In this particular example matching will be 
regarded as unimportant: what we shall look for is 
bandwidth. Common sense tells us that we should not 
put any resistance into the circuit, because that will 
reduce the available signal, so that in all the results 
derived in the previous articles we can take R, = ©. 

Let us consider what we will get. The simplest 
solution is just to connect the source directly to the 
input grid, giving us a first-order filter. It will be 3 db 
down when 22fCR, 1 or f 1.6 Mc/s. What is 
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more, and more disturbing, it gives us a very gentle 
cut-off, and the response will be 1.25 db down when 
10 log [1 (2nfCR,)*] 1.25 or f = 0.92 Mc/s. 

We can do better than this by adding a series in- 
ductance to convert the network into a second-order 
filter. With a Butterworth filter we find that the res- 
ponse is 3 db down at 27fCR, = V2orf = 2.26 Mc/s. 
It is a rather sharper cut-off, too, and at the 1.25 db. 
point we have f 1.72 Mc/s. Another capacitance, 
across the input end of the network, would give us a 
third-order filter, with /,., 2.4 Mc/s and fy .o54, 
1.95 Mc/s. 

For the Tchebycheff response, we have 2 tolerance of 
4+0.625 db, and this gives us a respcns: of the form 
1] —x* x* with a 1.25-db bump at x 0.7. The 
edge of the pass band is at 27fCR, 1 or 1.6 Mc/s. 

For this tolerance, therefore, Butterworth seems to 
give a higher limiting frequency than Tchebycheff. 
Against this we must set the fact that the Tchebycheff 
response is always above the zero frequency level, 
while the Butterworth response is below it: the 
reduction in bandwidth is paid for by a small increase 
in gain. 

When we consider very much closer tolerances on 
frequency response, in which there is no gain difference 
worth worrying about, we find that the Tchebycheff 
responses do offer some advantage in terms of band- 
width for a given capacitance-resistance situation. 
The arithmetic is complicated, and I don’t propose to 
do more than assure you that it is so, and that facts 
and figures are given in ‘* Amplitude-Frequency 
Characteristics of Ladder Networks” by E. Green, 


published by Marconi’s Wireless Telegraph Company. 


Tolerance Calculations 


We can use all this algebra for interstage coupling 
networks, too, if we stick to third-order filters. One 
reader wrote to me and complained that R, was never 
really infinite, even with a pentode, and of course R, 
cannot really be infinite, what with grid leaks, transit- 
time damping, dirty valve bases and anything else 
you choose to mention. The point which the reader 
made was that you need to get the volts on to the anode, 
so you must put in a physical resistor. Partly, of course, 
it all turns on tolerances: the tolerance on valve 
capacitance may be 15°%%, and in such a problem 
the effect of an anode supply resistance of 10 times the 
value of R, would not be too serious compared with 
the inherent inaccuracy of the analysis. In the example 
we have just considered we could make R, something 
like 100,000 ohms and never notice the slightest 
difference: after all, the components have some losses 
which are not included in the calculation. Anyway, 
in a second-order network which we meet very often, 
L is the leakage inductance of a transformer and we 
get a path for bias through the secondary, although we 
can neglect the actual shunt inductances for purposes 
of calculation. 

There is, I think, sometimes a lack of understanding 
of the reasons why network theorists consider rather 
artificial networks, It is not that they want to analyse 
problems which are outside the experience of the 
practical man, but rather that they are rehearsing 
situations which illustrate fairly clearly some particular 
feature. Then when the practical man turns up with 
his problem, the theorist can say that, stripped of 
irrelevancies, the system is a network of such-and- 
such type, and you design it so and so. In these articles 
we have done a moderate amount of algebra, and we 
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now have this material as background. Let us take a 
rather different sort of problem, and use our old 
algebra again. 

We shall take a second order filter, and for simplicity 
we shall take R, oc. That makes k = 1, and the 
response will be given by 

IN|? 1+ w(C*R,? — 2LC 

We know that if C’R,’ 2LC we have a Butter- 
worth response. But suppose we make a practical 
filter, with some small errors in the component values: 
what will happen to the response? 

Let us take C’ C 8C and L’ L + 6L 

In this pair of equations, 8C and 45L are perhaps 
about 1/10th of the values of C and L respectively. 

First, let us assume that the method we use for 
adjusting the filter is one which makes w*,L’C’ = 
w,’LC where w, is the design cut-off frequency. 
We shall have LC + C8L + L&C LC (neglecting 
8L.8C which is very small) so that 8L/L = — 8C/C. 
The two tolerances are equal but in opposite direc- 
tions. a response is now expressed by 
|N : + w*[(C + 8C)*R,? 2LC] + 

= l w *(2C sC yo CR,* 2LC] + 
(dropping terms in 45C’) 
The response was to be a Butterworth one, so CR,? — 
2LC 0 and we have 

IN|? = 1 w* 2C8CR,? + w*L?C? 

Now we know that C’*R,’ 2LC so that we can write 

IN|? l 2/2. w*\/LC.8CR, w*L*C? 

If the cut-off frequency is w,, with w,"LC = 1, we 
have 


— ) Os OL 


w*L?*C? 
w*L*C? 


IN|? =1+272 w*L?C? 


Wo 

From this, since CR, 4 2 |g (see Part 1), we reach 

IN|? l 456C C. w/w, w* we 
We could now calculate the hone of the insertion loss 
characteristics for any particular value of 8C/C. 
It is quite useful, however, just to look at this ex- 
pression and to examine what happens if we have 
Then |N|? = 1 + 48C/C + 1 = 2 + 48C/C. 

Suppose we take 8C/C 0.25. For 8C/C 
+-0.25 we have |N/|? 3 and the response is 4.77db 
down where it should be 3db down. If 6C/C —0.25 
the response is not down at all at the ideal 3db point, 
and looking back we see here: it has the form 

N|/? 


I l w* we" - w* wo" 


w Wo. 


This is just the expression we found for the +-0.625db 
Tchebycheff case. As we know that Tchebycheff 
responses are in general more profitable than Butter- 
worth ones, we can aim our design so that it falls be- 
tween the two by making C’ rather below than above 
the design value, and L’ on the high side. The simple 
calculation above has given us a guide as to the way 
in which we must make provision for the errors of the 
practical solution. 

Suppose, however, that you insist on a Butterworth 
response at all cost. We have CR,* = 2L so that in the 
practical case C’R,? = 2L’ 
and therefore 5CR,’ 26L 

giving 8C/C = 6L/L 

This time both reactances are in error in the same 
direction, and again the percentage error is equal. 
Now the insertion loss characteristic is given by 

N|? l w(L’C’)* 
l w(L sL)? (C 5C)* 
1+ w(L*C 2L’*C8C + 2LC*%L + 
terms in the products of the errors, which we can 
neglect). 
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r) 
From this |N|* = 1 + wL'C1(1 + a= +2 7) 


= 1+ w*L*CX1 + 48C/C). 


It is not very hard to get from this to the result that if 
w"*LC 1, the response will be 3db down at «(1 — 
5C/C). While we quite cheerfully accepted a value of 
8C/C — 0.25 before, giving us a response change 
from +1.5db to +1.25db, this capacitance tolerance 
allied with the insistence on a Butterworth character- 
istic has cost us a 25°% change in bandwidth. If we took 
8C/C -+- 0.25 the response would be narrowed by 
25°%, and would be 6.2db down at the design cut-off, 
instead of 4.77 db. 

We really have collected quite a lot of information 
from the second-order equation, and now, you notice, 
it is really practical stuff, which gives us guidance 
when we are designing a network to be made. We want 
to lean our design towards the region between a 
Tchebycheff response and a Butterworth response, 
and we must adjust the components to give the correct 
resonant frequencies, rather than just try to get the 
individual values right. 

Let us now look at yet another way in which we can 
make use of some of our results. The simple filter 
networks are often used for connecting one valve to 
another: the circuit used may not look exactly like one 
of those shown in Table I (page 445, September issue), 
but it reduces to the filter form if you twist it round 
suitably. When we have two filter circuits separated 
by a valve, the overall response characteristic is given 
by the equation |N|* = |N,|*.|N,|* where N, and N, 
relate to the two filter networks. To save labour I shall 
confine myself to first- and second-order filters, for 
which 

N, |? l x* (first order) 

N, |? l ax* + x* (second order) 
If then we have two first-order filters connected through 
a valve: 

N/? (1 x*) (1 + x?) 

This is a very dull solution, 6 db down at x = 1. 
If we have a first-order filter and a second-order filter 
in tandem the most general form we can find for this 
18: 


N/? l x*) (1 + ax*® +- bx‘) 
1 + (1 + a)x* + (a + b)x* + bx* 


I’m not sure if this can be made into a Tchebycheff 


response: I rather think it cannot. But if we put 
b l and a 1 it reduces to |N|* = 1 + x*,a 
Butterworth response. We have, in fact, obtained a 
Butterworth response of the third order by combining 
a first-order characteristic with a second-order 
Tchebycheff response. 

Two second-order filters in tandem will give us, 
in the most general case: 

N|? = (1 + ax® + x*) (1 + bx? + cx‘) 

There is an extensive field for study here, but let us 
put c 1, so that 

N/? l (a + b)x? 

Here we can take a 
with 


ab +- 2)x* + (a+-b)x*+x!® 
2, and we are left 


N/? 1 + x° 
This particular result is one which happens to crop 
up in the design of feedback pairs, and we might also 
find it in the design of a system consisting only of an 
input circuit, a valve and an output circuit. One valve 
or four, low-pass or band-pass, its all part of the same 
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family, and one lot of plodding suffices. In this case 
we should have to go back from 

IN|? = 1+ 4/2 x* + x* 
to 

|N/? 1 + [{(CR L/R,* — 
w*L*C*k* (September issue) 
and the corresponding equation with k’, We would, 
perhaps, take & and k’ 1, which you can find to 
be what happens if a pentode is used with an unloaded 
grid. Then |N|*? = 1 + (CR* — 2LC)o* + w‘L*C* 
and therefore CR* — 2LC = + Y2LC 

CR?* 
L 

In this composite equation R is the source impedance 
for the input filter, and the load impedance for the 
output filter. C is the valve capacitance, input or 
output. It doesn’t really matter to us which filter we 
use at the input and which at the output, even though 
one is a characteristic with a hump in it, while the 
other is a rounded one. We should check both forms 
against the valve characteristic in practice, because 
one presents a much higher load resistance to the 
valve than the other. 

We could, of course, go on to consider what happens 
if third-order filters are included, but the algebra 
becomes involved, and is, indeed, sufficiently involved 
to justify a slightly different approach, based on the 
distribution of the characteristic frequencies of the 
networks. I do not propose to discuss this matter at 
all, because the algebra really does get rather beyond 
the permitted limit. 

Nothing in this article, of course, will enable you 
to design a filter wihtout thought. None of the equa- 
tions should be taken on trust, because they are only 
introduced as examples of how to set about the job, 
and I usually work them out from first principles 
every time I need them. But if you can work out what 
happens in a simple RC circuit, you can calculate a 
second-order filter, too. If you can do that, you can 
try the third-order filter: better still, you can try the 
problems of variations, like the effects of component 
tolerances we have been considering above, or prob- 
lems connected with the phase characteristic, which I 
haven’t discussed at all. Then there’s quite a different 
set of response characteristics, of the general form 
N = (1 + jw/w,)". These are thoroughly well damped, 
and give no overshoot at all when a step wave is applied 
to them. Some of this work, perhaps, is just shadow 
boxing, just a light paddle between the locks, a chess 
problem by the fireside; but it is all part of the process 
of building up a solid foundation on which further 
development can take place. 


2LCA] w* 


=2+ v2 


NEW EPOXIDE RESIN 


IMPROVED strength and toughness is claimed for a new 
epoxide resin (“Epophen” M-777) made by Leicester 
Lovell and Company, North Baddesley, Southampton. It 
is used as a contact adhesive for bonding metals, glass and 
plastics, as well as wood and other materials which are 
normally glued. In addition it can be used as a casting 
resin, and one application is in the production of press 
tools for sheet metal working Castings up to 4-ton in 
weight are possible, one reason being that there is no 
appreciable evolution of heat during the setting process. 

or test purposes, a kit containing resin, catalyst and 
filter, with means of measuring and mixing and full 
— is obtainable from the manufacturers, price 
8 
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High-Quality Tape Recording 


Circuit Design for a Recorder Using High-impedance Heads 


By A. F. FISCHMANN*, A.M.Brit.L.R.E. 


Te design described in this article is simple 
and may be adopted easily to different tapes and high 
impedance recording heads. Frequency-selective 
feedback is used throughout the system in order to 
modify the frequency response. 

The author’s equipment consists of the Model 5 
Tape Desk built by Bradmatic Ltd., Station Road, 
Aston, Birmingham 6. It is equipped with erasing, 
recording and reproducing heads, all of the high- 
impedance type. Its performance using MC1-111 
tape of the Minnesota Mining and Manufacturing 
Company Ltd. at a speed of 7.5in/sec. was found to be 
as follows: 

Response within -+-3db between 40-10,000 c/s. 

Signal-to-noise ratio 45 db. 

The distortion was not measured but the reproduction 
of high-quality discs through the recorder proved 
to be indistinguishable from the original. An extension 
of the frequency range could have been readily 
obtained, using additional equalization. 

The system consists of a recording amplifier, 
playback amplifier and supersonic bias oscillator 
and may be used in connection with any high-quality 
pre-amplifier as a front-end control unit for a power 
amplifier. Obviously all the equalization necessary 
for the truthful reproduction of records or any other 
programme must be provided within the pre-amplifier, 
and the system itself is designed for flat response 
within the above-stated limits between its input and 
output. The main amplifier should provide the 
conventional tone control circuits (treble and bass 
lift and cut). A block diagram of the complete system 
is shown in Fig. 1 together with the selector switch. 
Switch S, is provided in order to compare the per- 
formance of the unit with direct transmission and 
is especially useful for the adjustment of its frequency 
response in the absence of accurate measuring gear. 

The diagram of the record amplifier is shown 


* Isracli Ministry of Defence, Scientific Department. 


Symbols 


Internal resistance of valve n. 

Cathode resistance. 

Anode resistance of valve n. 

Amplification factor 

Mutual conductance of valve n. 
1 


R, 
Output impedance of recording amplifier. 
Recording current, Coe connected. 

= Recording current, Cye disconnected. 
Inductance of recording head. 
Equivalent series resistance of recording 
head. 


in Fig. 2. To suit the special requirements of a tape 
recorder, it should provide a constant current through 
the recording head at all transmitted frequencies, 
thus ensuring equal magnetization of the tape over 
the whole transmission band. In addition, treble 
lift may be necessary to compensate for losses due 
to the tape and the airgap of the recording head, 
whose width sets a definite limit to the highest trans- 
mitted frequency. The constant-current characteristic 
is frequently achieved by providing a frequency 
response rising by 6db per octave. The signal is 
then applied to the recording head which represents 
a mainly inductive load and a substantially constant- 
current characteristic is thus obtained. Different 
arrangements use a resistance of about 50k® through 
which the recording head is connected to a conven- 
tional amplifier. The latter has to provide a consider- 
able output voltage at all frequencies due to the losses 
in that resistance and may give rise to distortion if 
not properly designed. 

In this amplifier a different way was chosen. The 
output stage, Fig. 3(a), will be considered separately 
and its equivalent circuit diagram is shown in Fig. 3(b), 
where 


R’,=R,;+Ru+l) .. i 
(R, internal resistance of V2). 
The voltage across the load 
HE, Za 
R , a 

RZ, 

R,+-Z, 


E, 


where Z 


5 
° 


A 
[ accord | PLAYBACK 
| AMPLIFIER | AMPLIFIER 
NPUT 


R 


Fig. |. Block diagram of the system. Switch positions are: 
1, recording: 2, reproducing: 3, direct. 


OUTPUT 
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Fig. 2. Circuit diagram 
of recording amplifier. 


Values of R,, Ry and C, 
are discussed in the text. 


may be considered as the effective transconductance 
of the valve V2 due to the current feedback from the 
cathode. As R,’>Z, within the transmitted fre- 


1 
od 


R’ 


i 


quency spectrum, g’,,. and V2 is working as 
a constant current generator. 

R,, may be designed as to make R,’ sufficiently high 
in order to drive a recording head with a constant 


(b) 


Fig. 3. (a) Output stage of recording amplifier and (b) 
its equivalent circuit. 
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current over a reasonable frequency band. However, 
in that case V2 would need a driving voltage of 
approximately 20 volts, which can hardly be provided 
by any of the pre-amplifiers generally in use. There- 
fore a double triode is added and the feedback is 
extended over two additional stages, Using the 
simplified diagram shown in Fig. 4 and putting 
G,,=G,,=G,,;=0, the output admittance of that 
circuit is 


T 


Fig. 4. Simplified diagram of feedback in the recording 


amplifier. 
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l 
1-+ 6G, / 
l 
(mi +B 8m 28 pe 


(gy)* 
and Binis Bes Bois Spe are the respective mutual 
conductances and plate conductances of V1 and V2. 


» Ba \ l 


where 


Bm2z T 8y2 


As (G,<]l, 


1 , 1 
= eee ~~ - 
Faus By2PG, 

values of g,, and g,. 

Zoue May therefore be neglected in comparison 
with R, and the latter determines solely the output 
impedance of the complete amplifier. Its current 
amplification will be inversely proportional to R, 
and may be made to rise over a certain frequency range 
by introducing an R—C network (R,, R,, R,, C,, 
in Fig. 2). It should be designed to compensate 
for the loss of high frequencies as already mentioned, 
and may extend the flat frequency range by one octave. 
It should be noted that the high-frequency response of 
the amplifier may be controlled by extremely low 
impedances, avoiding the conventional high-impedance 
type networks which are most liable to capacitive 
pick-up if not properly screened. The recording 
amplifier response may also be easily adapted to 
different kinds of tape speed by changing C,, which 
will move both the low and the high frequency turn- 
over point by an equal amount. The value of these 
components should be determined experimentally 
according to the characteristic of the individual tape 
and recording head. Their design procedure will 
be outlined later in this article. 

A magic eye V4 is connected to the input of the 
recording amplifier through V3. It should close 
for full modulation of the tape and its sensitivity may 
be adjusted by P, (Fig. 2). 

The playback amplifier (Fig. 5) is designed along 
conventional lines. A signal recorded with a constant 
current characteristic will provide an output rising 
by 6db per octave at the terminal of the playback 
head. In this particular 
case the response was 


therefore 1 — 
14.4 x 10° 

——- MQ for practical 
B2Gx 


Cs, Rss. The value of R,,+ R,, will determine 
the high-frequency turnover point, but leave the 
low-frequency turnover point unchanged as long as 
the other values of the network are retained. The 
playback amplifier characteristic may therefore be 
easily adapted to different tape speeds by changing 
the value of R,,-+Reg,. 

C;, belongs to the de-emphasis network and will 
be mentioned later. The respective values of these 
components are not specified and the reader is referred 
to the alignment procedure as outlined at the end of 
this article. 

As the output voltage at the playback head is 
extremely low, especially at low frequencies, the 
amplifier should be designed for minimum noise 
level. A triode-connected 12SJ7, with the heater d.c. 
fed, preferably from the main amplifier anode current, 
is used in the first stage, with an equivalent noise 
resistance due to shot effect of approximately 

aa ohms at the input*. To this is added the 
flicker effect which increases with the square of the 
emission current, but decreases with the inverse square 
of the frequency*. Because of this frequency depen- 
dence, the flicker effect becomes appreciable at low 
frequencies where the amplification of the playback 
amplifier is just at its maximum value. The noise due 
to the flicker effect may however be held sufficiently 
low reducing the anode current of V5 by making R,, 
0.3MQ, 

Finally we come to the erase and bias oscillator 
(Fig. 7). Greatest possible freedom of harmonics 
is desired to ensure low noise level and low distortion 
of the recorded signal. It consists of a cathode 
follower type oscillator, the principle of which was 
described elsewhere*. The variable feedback resistor 
P, provides a method of controlling the negative 
resistance injected into the tuned circuit with great 
accuracy. It may be adjusted to provide an amplitude 
of 8 volts at the cathode of V7. Under those conditions 
the grid-cathode voltage of that valve is small enough 
to ensure its linear operation, and such an oscillator 
will therefore provide an output containing less har- 


Rez + s00V 
NO 


measured as shown in Fig. 
6, using MCI-111 tape at 
a speed of 74in/sec. It rises 
by 6db per octave up to a 
frequency of 1,600c/s, then 
flattens out gradually and 
drops considerably above 
6,000c’s. This is caused 


by losses due to self- 
demagnetization, penetra- 
tion and the gap effect'. 


470k 0-0! uF 


Si 


The response of the play- 
back amplifier should be 
inverse to the curve shown 
in Fig. 6 and should there- 
fore fall by 6db per octave 
from 40c/s per second (the 
lowest transmitted fre- 
quency) up to 2,500c/s. 


Css 
Bur & 
450 V wks 


C54 | | 
25F 
12V a: * 


This is controlled by the 
frequency-selective feed- 
back network between the 
anodes of V5 and V6 con- 
sisting of Ry, +Ry, Ree 


the text. 
anode current, 
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Fig. 5. Circuit diagram of playback amplifier. 


+ 


Values of Res, Rgg and Cs» are discussed in 


The heater of the first valve should be fed with d.c., preferably from main amplifier 
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Fig. 6. Measured response at playback head, with constant- 
current recording. 


monic distortion than a conventional one. However, 
its amplitude is not absolutely constant over a con- 
siderable time and therefore P, and M (Fig. 8) provide 
a means of adjusting the bias amplitude accurately 
during recording. The erasing head in the author’s 
equipment was found to have an inductance of 29mH 
and an equivalent series resistance of 4,700 ohms 
at 60kc/s. It is brought to series resonance with 
C,, (Fig. 8) thus providing the necessary load of 
5,000 ohms for V8. In addition, the output voltage 
is stepped up, the Q of the circuit being about 2. 
This selectivity will also provide some attenuation of 
harmonics generated in the output valve. 

It is important that Cy, should be connected directly 
to the erasing head thus leaving the capacitance of 
the connecting cable in parallel with the tuned anode 
load of V8, which should resonate at the oscillator 
frequency of 60 kc/s. 


o__ ERASE 
OSCILLATOR 


RECORD 
AMPLIFIER 


PLAYBACK 
AMPLIFIER 


INS4 
: d M 


[e-o5m 


° 
= 


b a aiiin om 


Fig. 8. Connections of magnetic heads and bias level meter. 
R, recording head: P, playback head: E, erase head. Cy» 
and Co, are the capacitances of the connecting leads. Cy 
is adjusted to resonate with E at 60 kc/s. 


The anode of the oscillator valve V7 is bypassed 
to earth with 8uF and consequently its anode voltage 
will dccrease only gradually after interruption of the 
supply voltage by S,, which ensures slow damping 
out of the oscillations. This is important in order 
not to leave any magnetism in the erase and recording 
head after the oscillator is switched off. The relay 
L,, S, serves to short the erasing head to earth when 
the oscillator is inoperative. It should close only after 
the oscillations are completely damped out. This is 
accomplished by removing the copper rivet generally 
used in conventional relays. This rivet serves to 
prevent sticking of the relay due to remanent mag- 
netism, after the current is interrupted. With this 
small alteration the relay will open with a certain 
delay and thus provide the ne-essary characteristic. 

The recording bias is tasen from the erasing head 
and is adjustable by P, (Fig. 8). The parall:l tuned 
circuit L,C,, resonates at 60kc/s, thus forcing the 
bias current mainly through K and C,, (the capacitance 

of the connecting cable), 


Fig. 7. Circuit of 
erase and bias oscilla- 
tor. The stray capaci- 
tance Cg, should re- 
sonate with L, at 60 
kc/s. 


Rg; 
i70KN 


c 


ri 400 pF 


$5mn 
APPROX 


the voltage drop across the 
latter being negligible. The 
filter formed by P, L, Cy, 
will also provide additional 
attenuation of harmonics of 
the bias frequency. 

The situation is different 
at recorded frequencies: L, 
provides then a short cir- 
cuit and Cy, will resonate 
with the recording head R 
somewhere above the 
highest transmitted fre- 
quency. This method of 
coupling was chosen in 
order to prevent the bias 
from entering the record 
amplifier and at the same 
time to maintain the high 
input impedance of R as 
seen by the record ampli- 
fier. Any capacitive load 
of the latter would con- 
siderably impair the 
response at the highest 
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audio frequencies due to its 
high output impedance, 
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A value of 200pF was chosen for C,, to resonate with 
the recording head used in the writer’s equipment at 
14,000 c/s. The voltage drop across that capacitance 
due to the bias will be fed into the record amplifier 
and, although small, it may give rise to beats with the 
recorded frequencies. It will, due to the feedback 
action of the amplifier, appear in antiphase at the grid 
of V2 with an amplitude determined by the voltage 
divider consisting of the cathode resistor and the 
internal resistance of V2. In order to keep this ampli- 
tude low a valve with a high internal impedance 
should be chosen for V2 and a 6SF5 having an internal 
resistance of about 60 kQ was found to be adequate. 
However a pentode with an internal resistance of the 
order of a megohm may be chosen in extreme cases. 


Circuit Adjustments 


The values of the various components determining 
the frequency response should be found by trial and 
error. A signal generator providing frequencies 
between 40-15,000 c/s and a valve voltmeter cali- 
brated in db are highly desirable. First the amplifier 
will be operated with C,, C,, C;,. and C,, disconnected. 
The optimum bias may now be adjusted by means of 
P, using a signal of about 3,000 c/s. When increasing 
the h.f. bias from zero, the volume will rise and dis- 
tortion will decrease considerably, until a maximum 
of volume is reached. A further increase of the bias 
will cause additional reduction of distortion but also 
of the volume. The optimum setting of P, for mini- 
mum distortion will therefore slightly increase the 
signal-to-noise ratio, but minimizing the distortion is 
considered to be of primary importance. In the 
writer’s equipment a bias of 135 volts across the 
recording head was found to correspond to minimum 
distortion. 

After adjusting the bias, the amplification of the 
record amplifier may be adjusted by means of the 
feedback resistor R, -+- R, (see Fig. 2) to deliver at 
the recording head a signal as specified by the makers 
of the tape desk. The response of the playback ampli- 
fier should now be plotted, yielding a curve similar to 
the one shown in Fig. 6. Then, taking the flat response 
between 2,500-4,000 c/s as the reference level, the 
value of C,., Rs3 + R,, may be found for flat response 
down to 40 c/s. R,,;C,, determines the low-frequency 
turnover and R,, +- R,,, C,, the high frequency turn- 
over. Now the treble boost provided by C,, R,, R, 
in the record amplifier may be adjusted to extend the 
frequency response at the high-frequency end. The 
time constant R,C, determines the low-frequency 
turnover point and R,C, the high-frequency turnover 
point. 

In addition the response of the record amplifier 
at the high frequencies depends on the value of C,,, 
which works out as follows: 
; l 
i,x - 

Rall — w*Lhg.Cog)+ret+joLl, (1 +R 
and the ratio of the response with C,, connected to 
the response without C,, 
ty 


i.’ 


r 


Rae r Tp joLy 


R, 2 (1—w"Lg.Cys) +1 


tjwL, (1+R,, 


\ 
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Consequently the response of the playback amplifier 
may be lifted at the high frequencies by a ratio indicated 
in equation 5a. 

Additional treble equalization may -be obtained by 
tuning the playback head to resonance at the high end 
of the transmitted frequency band. The capacities 
Cys, Cy3 may be fully or partly realized by the capacity 
of the connecting cables. An effective means of improv- 
ing the signal-to-noise ratio is to use pre-emphasis 
for frequencies above 1000 c/s similar to the character- 
istic used for records. This may be introduced by 
the conventional network R,, R,, R;, C, connected 
to the input of the recording amplifiert. The loss of 
amplification due to this network may be compensated 
by decreasing the feedback from R,, R,. 

As R,, R,, C, have been determined previously, 
the time constant R,C, and R,C, should remain 
unchanged in order not to affect this adjustment, 
The de-emphasis is incorporated in the feedback 
network of the playback amplifier and consists of 
R535 Rois Rses Cs). 

If records are played with a magnetic pickup 
(giving constant output from constant velocity 
recording), they may be recorded on the tape without 
any correction of the frequency band above 1000 c/s, 
which will provide directly the wanted pre-emphasis 
characteristic. 

The only correction applied in that case will then 
be the de-emphasis, incorporated in the playback 
amplifier. 


t See, for example, “ Radio Designers Handbook,” by E. Langford 
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Commercial Literature 


F.M. Car Radio covering 87-109 Mc/s with a.f.c. for locking 


on to signal and 2uV sensitivity, ‘The aerial is embedded in a 
strip of plastic for sticking to inside of windscreen. Descriptive 
leaflet from Hastings Products, 171 Newbury Street, Boston 16, 
Mass., U.S.A. 

Prefabricated Cabinets and telescopic mountings; a new illus- 
trated catalogue including additions and improvements to the 
Widney-Dorlec range of parts. From Hallam, Sleigh and 
Cheston, Bagot Street, Birmingham 4. 

Tape Table made by Lane with two speeds and frequency 
response of 40c/s-l10kc/s. Tape reels are locked when 
machine is off to avoid tape spilling. Leaflet from Verdik 
Sales, 8 Rupert Court, Wardour Street, London, W.1 

Flexible Shafts; a detailed and well-illustrated handbook 
describing their construction and _ characteristics, with 
graphical and tabular data, and explaining their application to 
various remote control problems. From The S. S. White Co. 
of Great Britain, 126 Great Portland Street, London, W.1. 

Audio-frequency Amplifiers; leaflet describing the 
“ Astronic” 12-watt range, for various inputs, from N. Miers 
and Co., 115 Gower St., London, W.C.1. 

Flux-cored Solider Wires, using pure rosin, activated rosin 
and acid compound; also solder preforms, solid solders, solder 
paints and other products. Described in a booklet from 
Enthoven Solders, 89 Upper Thames Street, London, E.C.4. 

Plastics Used in Cables; their history and general character- 
istics described in a booklet “The Application of Plastics in 
the Cable Industry” from The Telegraph Construction and 
Maintenance Company, Telcon Works, Greenwich, London, 
S.E.10. 
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SPRING OPERATING 
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PLATE 


SPRING -ON COVER ROTATING DRUM 
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Full technical information and prices on request. 


EDISWAN 


Cll OX 


THE EDISON SWAN ELECTRIC CO, 
Member of the A.E.1. Group of Companies 


LTD. 


Accurate switching 


The rotating drum of the 
Ediswan Clix Television Turret Tuner 
indexes accurately to any of twelve 
positions and re-sets precisely in these 
positions after switching. No question 
of mistuning after switching. 


@ 


Adjustable cores to all inductances 
are easily accessible with the tuner in 
position in a Television receiver. 

The tuner can, therefore, be set up or 
re-adjusted in its actual operating 
position, 


All circuits are adjustable with 
the unit in position in a Tele- 
vision receiver. 


Additional tuned circuits may be 

added at any time without remov- 

ing the Tuner from the receiver. 
The Ediswan Clix Tuner is designed so 
that additional coil segments can be 
added at any time while the tuner is 
in position in a receiver. 
To tune to another channel the service- 
man merely clips into position addi- 
tional coil segments, carrying correctly 
wound coils, and trims them by the 
adjustable cores provided. 
There is no need to dismantle the tuner 
or return it to the Factory for any part 
of this operation. 


Stray capacities between wiring can 
lead to serious mistuning on the very 
high frequencies of Television Band 3. 
The Ediswan Clix Tuner is designed so 
that wiring is reduced to an absolute 
minimum and materials are specially 
selected to overcome the problems of 
drift and instability encountered on 
these frequencies. 


Wiring reduced to an absolute 
minimum thereby eliminating 
stray capacities. 


Suitable for mounting in deep or 
shallow chassis. 
Four 4BA tapped holes are provided 
for mounting the Ediswan Clix Turret 
Tuner. If required, suitable mounting 
brackets can be provided for use in 


shallow chassis. 


155 Charing Cross Road, London, W.C.2. Radio Components Sales Office: 21 Bruton Street, London, W.1. Tel: Mayfair 5343 
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SOUND SALES LEADS WITH THE 


DX FOUR—F.M. 


RADIOGRAM 


This is a distinctly Hi-Fi Plus instrument combining F.M., Standard Broadcast 
Bands, AM/VHF, plus the ability to reproduce superbly your favourite long- 
playing or standard 78 records. 


Achieved by the “ A-Z”°—F.M. Unit the “ A-Z”’ Radio Unit and the phase 
invertor speaker. (Praised by Mr. P. Wilson of “The Gramophone” in his 
technical report) together with “A-Z”’ Junior Amplifier and the Collaro 3-speed 
motor. 


All combined in one instrument £67/10/-, plus £23/11/- P.T. 


: \ | 
SOUND SALES LIMITED e WEST STREET ¢ FARNHAM e SURREY 


Telephone . Farnham 6461-2-3. Telegrams : Sounsense, Farnham. 
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practice in the correct educational 
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More Rectification 


By “CATHODE RAY” 


Far-reaching Effects of a Reservoir Capacitor 


tw month we considered Fig. 1, the simplest 
possible rectifier circuit, reduced to its simplest 
possible terms, namely a resistanceless generator 
of pure sine waves feeding a pure resistance load 
through a perfect rectifier, i.e., one having no resistance 
at all to current in one direction and infinite resistance 
to current in the opposite direction. We considered 
the readings of perfect voltmeters of various types 
connected to read the three possible voltages in the 
circuit—across generator, load, and rectifier—and 
perfect ammeters to read the one possible current. 
And in spite of taking a long time over this apparently 
simple and straightforward job, we didn’t even finish 
it. We drew up a table of readings given by three 
types of voltmeter: (1) the ordinary moving-coil type 
used for d.c., which responds to mean values; (2) 
the same with a full-wave rectifier to adapt it for a.c., 
which responds to mean values of rectified voltages, 
but is scaled to read r.m.s. values, which are 11% 
higher : and (3) the electrostatic or moving iron or any 
other type that actually responds to r.m.s. values as 
well as being scaled in them. Most valve voltmeters 
are outside all these categories because, although 
usually scaled to read r.m.s. values, they respond 
to peak values. Our first job now is to complete the 
table by filling in the entries for this type of meter. 

Again let us assume that the instrument is perfect, 
so that the rather complicated matter of its errors 
doesn’t arise. Now we know that the r.m.s. value of a 
sine wave is equal to its peak value divided by +/2; 
in the usual symbols, E = E,,,,/*\/2 = 0.707E,,,.. 
So to make the peak voltmeter read r.m.s. values 
directly, it is arranged so that it indicates 0.707 times 
the peak value. Consequently when connected across 
the generator in Fig. 1, where it sees waveform 2(a), 
it reads E, the r.m.s. value—like the other types of a.c. 
voltmeter, 

Next, connect it across the rectifier or the load. 
In either of these positions it sees waveform 2(b), 


If the voltmeter has no blocking capacitor or trans- 
former coupling it responds to the peak voltage from 
the zero line. Connected one way round, this peak 
voltage is E,,,,, and as the instrument is scaled to 
read 0.707 times this it reads E as before. If connected 
the other way round it receives only the half-cycle 
that has been removed by rectification, so the reading 
is nil, 

But most valve voltmeters have a series capacitor, 


Right: Fig. |. The simplest 
possible rectifier circuit again. 


Below: Fig. 2. Waveforms 

associated with Fig. |: (a) across ~) 
the generator; (b) across rec- 
tifier or load resistance; (c) after 


using a blocking capacitor on 
(b) to exculde the d.c. part. 


>t 


(c) 


TABLE I 


| Across generator | Across R,, or recti- 
(with or without | fier (without block- | fier (with blocking 
blocking 
capacitor) 


Type of voltmeter 


— EE 
Across R, or recti- 


ing capacitor) | capacitor) 


Mean (moving-coil) 


0 0.450E 
—).450E 


Rectifier 


——| calibrated to read r.m.s. 


0.500E 0.551E 


Square-law . 


0.707E 0.545E 


| values of sine wave 
Peak.. 


E 0.682E 
0 0,.318E 
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which blocks the d.c. component, and after the surge 
caused by the charging of this capacitor at the moment 
of connection has died away the voltmeter sees wave- 
form 2(c). We have already found that the d.c. com- 
ponent is equal to the peak value divided by 7, and 
the voltages are in the same proportion. So if connec- 
ted one way the peak value is (1 —0.318) E,,,,,., and 
the other way 0.318E,,,,; and the readings, being 
0.707 times these, are 0.682E and 0.318E respectively. 

So except across the generator, where the waveform 
is symmetrical, the reading of the peak voltmeter 
depends on which way it is connected; hence the two 
pairs of entries in Table I for this type. The only 
other reading that is affected by direction is the mean 
value, and that is not with regard to the actual value 
of the reading but only its polarity. 

We must remember once more that if the generator 
provided some other waveform than sinusoidal, most 
of the figures in the table would be different. We 
noted before that if a rectifier meter were connected 
across a source of square waves (whose mean, r.m.s. 
and peak values are all equal) it would read 11% high 
—because it is designed to do this in order to allow 
for the inequality of the mean and r.m.s. value of sine 
waves, The inequality between peak and r.m.s. values 
is the other way around and greater; our compensated 
peak voltmeter would read square waves nearly 
30%, low. 


Now for Current 


No type of ammeter that I know reads in proportion 
to peak values. The only way would be to put a very 
low resistance in circuit, amplify the voltage across it, 
and measure that with a peak voltmeter. A cathode- 
ray oscillograph would do as the amplifier and volt- 
meter. Any such arrangement would hardly be 
calibrated in either r.m.s, or mean values, so would 
not be comparable with other types of current meter. 
But while we are at it we might as well tabulate last 
month’s findings for these other types (Table II). 

Fig. 1 being a purely series circuit, there is only 
one current throughout, the waveform of which is as 
Fig. 2(b). But in the current table there are two 
columns of readings, because some meters receive the 
current directly, while others are coupled by a trans- 
former, which eliminates the d.c. component. The 
moving-coil d.c. meter is always directly connected, 
for obvious reasons. But the rectifier meter can be 
connected either way, as in Fig. 3, and when it is used 
in a rectifier circuit the reading depends on which. 
In practice it is almost always transformer-coupled 
(b), because this allows the range to be varied by 
varying the number of primary turns in circuit. 
Fig. 3(a) only provides one range, up to the maximum 
rating of rectifiers and meter, because owing to the 
varying resistance of the rectifiers the range cannot be 
varied in the usual way by shunts. Lastly the square- 
law type, which is usually a heat operated instrument, 
because that can be accurately calibrated on d.c. 
The point to remember is that the true r.m.s. reading 
which it indicates (regardless of waveform) is, with a 
sinusoidal input to this simple circuit, 1.57 times the 
mean current, as read on a d.c, meter, so its heating 
power is 1.57" = 2.46 times as much. 

Having claimed so much of your valuable time on 
this absurdly simple(?) circuit, I may be running a 
grave risk of assault if I now calmly »nnounce that it is 
of theoretical interest only, rarely used in 
practice, But I hope that the effort may be seen to 
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have been worth while, as a convincing warning 
agiinst tackling even the simplest rectifier circuits and 
calculations without due care and attention. They are 
thoroughly deceptive things. That being understood, 
however, perhaps I can deal with the practical types 
more sketchily. 

The reason why Fig. 1 is rarely used in that simple 
form is that d.c. in the Fig. 2(b) form is rarely desired. 
But the smoothing circuits needed to reduce it to 
pure d.c. have the incidental effect of radically altering 
the rectifier circuit. So let us now look into rectifier 
circuits modified by smoothing. 

The simplest is Fig. 1 with a capacitor connected 
across R,, as in Fig. 4(a). A closely related variety is 
Fig. 4(b). These come in for a great deal of attention, 
because they are so much used; nearly all detectors, 
nearly all valve voltmeters, and nearly all the rectifier 
circuits in a.c./d.c. sets are essentially one or other of 
these types. Quite recently they were discussed at 
some length from the valve voltmeter point of view.* 
Pages and pages of data appear on them in the Radio 
Designer’s Handbook and indeed in most books on 
radio. So all I am going to do now is to outline how 
C in Fig. 4(a) affects the currents and voltages. 

If we were to continue on our hitherto ideal lines, 
we would assume that C was infinitely large, so as to 
provide perfect smoothing. But these assumptions 
would lead to the generator being required to supply 
an infinitely great current for an infinitesimally small 
time during each cycle; and to avoid such arrant 


* M. G. Scroggie, Wireless World, June, p. 284, and July, p. 339, 1954, 


Fig. 3. The milliammeter in a 
rectifier-type instrument is 
connected as at (a), with a 
high resistance in series if it is 
required as a_ voltmeter. 
Without the resistance it can 
be used as a low-reading 
milliammeter, but to vary the 
range it is necessary to use a 
special kind of transformer (b). 
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(a) (b) 


Fig. 4. Two varieties of the reservoir type of half-wave 
rectifier. (a) is used for power supply, and either (but 
usually (b)) for valve voltmeters. 
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Fig. 5. Voltage and current waveforms for the Fig. 4 type 
of rectifier circuit. 


nonsense we have to acknowledge the existence of 
resistance in the generator and rectifier (conducting 
phase). And this leads to all the complicated data 
and calculations referred to. However, the general 
picture is that when the rectifier conducts C charges 
up to nearly E,,,.; and, provided its capacitance is 
large enough to keep current flowing steadily through 
R,, during the rest of the cycle, its voltage remains 
not far short of E,,,, (Fig. 5(a)). Consequently it is 
only close to the peak that the generator voltage is 
great enough to overcome the capacitor voltage and 
make current flow through the rectifier. During this 
small fraction of the cycle, the generator has to supply 
enough current to C (Fig. 5(b)) to keep current going 
through R,, all the time. The larger C is the less its 
voltage drops below E,,,,,.. the shorter the time during 
which current enters it from the rectifier, and the 
heavier that current must be. It is quite usual for 
it to be five or even ten or more times the load current. 
In fact, in power circuits, having to supply a lot of 
load current, it is necessary to limit C, or to insert 
extra series resistance, or both, if the rectifier is to be 
preserved from an early death. 

What about the meter readings and the actual 
currents and voltages? In valve voltmeters and 
detectors, where it is output voltage rather than 
current that counts, the resistance R, can be made very 
high, and the load current consequently very low; so 
the output voltage is nearly steady at only a very 
little below E,,,... (This is very different from Fig. 1, 
where the output voltage (Fig. 2(b)) is very unsteady 
and only momentarily reaches E,,,,, its average 
value being less than one third as much.) In these 
circumstances the output current is of course also 
steady at nearly E,,,,/R,. But the generator current 
through the rectifier, although it is bound to have the 
same average value (as would be shown by a moving- 
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coil milliammeter), consists of a series of brief pulses. 
If these pulses were square-cut, then if they lasted 
one nth of each cycle they would be n times the load 
current. But being peaky their peak value is even 
greater than this. Almost the only practical way to 
measure it is by means of the c.r. oscilloscope across a 
low series resistance. 

As you may have guessed from our experience with 
the Fig. 2(b) waveform, the true r.m.s. value of this 
current is much greater than its mean value. Suppose 
we take as an example a circuit in which the mean 
output voltage is 95% of E,,,.. Fig. 30.5 in Radio 
Designer’s Handbook shows that if the series resistance 
(generator, rectifier, and any added) is 0.0005 R,, 
the value of wCR, (time constant of the load multi- 
plied by 27 times the frequency) is about 37. Fig. 30.8 
in the same book then shows that (assuming constant 
rectifier forward resistance) the peak input current is 
nearly 20 times the mean output current, and the 
f.m.s. input current is about 3} times the output. 
So although a d.c. milliammeter in series with the 
rectifier would indicate the same current as in R,, 
its heating effect in a given resistance would be 
about 34" or 12 times as great! If one chose the 
gauge of wire for the transformer secondary (acting as 
the generator) on the basis of the d.c. meter reading, 
one would probably be able to burn one’s fingers on 
the transformer after it had been running some time. 
That is if the rectifier, chosen on the same basis, was 
still rectifying, which would be unlikely. For power 
units it is uneconomic to attempt a 95% voltage 
yield; it is more usual practice for the output voltage, 
after allowing for the drop in further smoothing if any, 
to be equal to about E, say 70%, of E,,,,. The peak 
current is then of the order of five times the output, 
and the r.m.s. value a little over twice. Even so, its 
heating value is some five times that of the same 
current after smoothing. 


Readings to Take 


The measurement procedure with this type of 
rectifier circuit, then, is to use an ordinary d.c. 
milliammeter for the output current. Multiplying 
this by R, gives the mean output voltage. Comparing 
this with the peak input voltage (which is 1/2 times 
its measured r.m.s. value if sinusoidal waveform can 
be assumed) and knowing the component values, we 
can look up data sheets to find the r.m.s, and peak 
input currents, which are needed to design the trans- 
former and choose the rectifier. If the data sheets 
are lacking, or we want to check them, it is necessary 
to have a true r.m.s. current meter (preferably a 
thermojunction type; but keep it shorted except when 
taking a reading, or it will almost certainly burn out 
when switching on!) and the low resistance and 
oscilloscope or sensitive peak voltmeter. A rectifier 
type of a.c. milliammeter is really more than useless 
almost anywhere in a gectifier circuit, because the 
readings it gives are quite different from what they 
purport to be. A rectifier voltmeter can be used to 
measure the generator voltage, provided pure waveform 
can be guaranteed; but even quite small generator 
impedance is enough to upset this guarantee, because 
of the very peaky current waveform. 

Usually there are some additional smoothing 
components between C and R,, and these affect the 
situation in rather a complicated way. But provided 
that C is relatively large, the basic action of the 
circuit as already described is not altered out of all 
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recognition. Apart from the actual smoothing effect, 
which I discussed in the October and November 1949 
issues, the main practical point to reckon with is the 
voltage drop in the series smoothing components, and 
that is easy enough. 

Although Fig. 4(a) is very widely used for power 
supplies, that is because it is almost the only choice in 
a.c./d.c. sets, and not because it is a good circuit for 
power supplies. Because the rectifier passes current 
only once per cycle, the current it does pass has to be 
so large that a high-rated rectifier must be used. 
And for the same reason the voltage drop between 
current pulses is apt to be large, and the output 
needs a lot of smoothing. When the source is definitely 
a.c,, so that a transformer can be used, it nearly always 
is used, in order to take advantage of certain benefits 
obtainable therewith. One of the benefits is the 
ability to use both half-cycles of the source, replenish- 
ing the reservoir C twice per cycle. Another is the 
ability to step up the voltage, not only in the trans- 
former itself but also by the arrangement of rectifiers. 
There is the centre-tapped transformer full-wave 
circuit, the rectifier-bridge full-wave circuit, two 
sorts of voltage doubler, and a voltage quadrupler, 
besides some rarer varieties. The first of these is the 
commonest, and the only one I am going to take for 
the present. 

Fig. 6 is the basic circuit. I have drawn it that 
way, because it is how it usually appears in circuit 
diagrams; but obviously it would look simpler and 
clearer if C and R, were drawn straight across between 
the transformer centre tap and the junction between 
the rectifiers. That would help to bring out the fact 
that it is really the same as Fig. 4(a) supplemented by 
a second rectifier fed by a source in opposite phase, 
to double the number of current input pulses per 
second. But except for the reduction in output 
voltage fall during the cycle, there is no increase in 
voitage obtained by the doubling of the end-to-end 
secondary voltage. For this reason it is not the circuit 
one would choose for hig-voltage low-current output. 
Even an ordinary receiver requiring, say, 350 V., 
necessitates a considerably higher transformer voltage. 
Using our rough rule that in power units the output 
voltage is about equal to the r.m.s. input voltage, we 
see that the peak voltage of each half of the secondary 
is 1/2 x 350 = 495 V., so the total peak secondary 
voltage is practically 1,000—much too high for one’s 
health if one gets it between the hands! 

Assuming that the circuit is balanced—rectifiers and 
secondary half-windings identical—it is obvious that 
if we connect our moving-coil milliammeter in series 
with either rectifier it should read half the load 
current. In practice there is usually an appreciable 
unbalance, but it ought not to be more than 10 or 
15 %. As with the half-wave circuit, the number 
of times the r.m.s. and peak values are greater than 
the mean depends on the component values and 
frequency. Approximately the same ratios—and out- 
put-voltage ripple—as in the half-wave circuit will be 
obtained in a full-wave circuit having everything the 
same, except for rectifier, etc., resistance being doubled 
on each side (because each carries only half the 
current) and C halved (because the ripple frequency 
is doubled). 

Note that, although the voltage of the whole 
secondary coil in the full-wave circuit is in the same 
direction from end to end, so that the a.c. is likewise, 
the d.c, flows in opposite directions in the two halves. 
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Fig. 6. Modification of Fig. 4(a) for full-wave rectification. 
This is the commonest type for supplying h.t. in a.c. receivers. 
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Fig. 7. Voltage and current waveforms in Fig. 6. 


Consequently the core of the transformer is not 
magnetically polarized by d.c., as it is in the half-wave 
system, and this is a point in favour of the full-wave 
system. If it were not for the reservoir C, which 
distorts the current waveform into sharp peaks, the 
current would be sinusoidal, and the transformer 
would be working under the most comfortable condi- 
tions possible. As it is, however, the current is dis- 
torted, as in Fig. 7. Now here is a question. The 
r.m.s. value (E) of the transformer voltage is known, 
and for a given set of rectifier conditions and hence 
waveform the r.m.s. value (I) of the transformer 
current can be calculated. The question is, what is 
the power supplied by the transformer? Is it EI? 
In ordinary a.c. theory it would be, provided that 
E and I were in phase. Well, here they do seem to be, 
as near as makes no matter. But if you start calcu- 
lating the power used up in the load, and add in the 
power lost in the rectifiers and transformer wire, you 
soon find that the power delivered by the transformer 
can’t be accounted for on this basis. So, as there is 
no possibility of deceiving Nature’s auditor with 
regard to the power balance sheet, the basis must be 
wrong. 


Watch the Waveform 


Weill, it is just another example of how theory 
limited to sine waveform lets one down if applied to 
other waveforms regardless. As I mentioned some 
years ag> while discussing phase,t it is not really 
allowable to compare the phases of dissimilar wave- 
forms. It is true that the fundamental component of 
the Fig. 7(b) current is practically in phase with the 


t Wireless World, May and June, 1948. 
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voltage, but the current is certainly not all funda- 
mental. The peakier its waveform, the greater is the 
proportion in the form of harmonics. And while some 
half-cycles of these harmonics are admittedly flowing 
in the same direction as the generator voltage, others 
flow against it so represent negative power (i.e., power 
flowing back into the generator), and tend to cancel 
out the positive power. Just what the net result is 
necessitates a not-so-easy integration; but without 
knowing any integral calculus at all we can make sure 
that when the current is very peaky the power is not 
equal to EI. Suppose that the current is I,,,, for 
one-tenth of each half-cycle, from 81° to 99°, and 
zero elsewhere. During this time the voltage varies 
from 0.988 E,,,,, to E,,,, and back again. Its average 
is clearly above 99% of E,,,,, so we shall be near 
enough if we say it is E,,,,. The power during this 
period is therefore practically E,,,.Imaz, and for the 
rest of the half-cycle is zero. The average power is 
therefore one-tenth of this—0.1 E,,,,Ing2 Now 
compare this with EI. E is E,,,,//2. While it is 
flowing, the current is I,,,,,; the current-squared is 
I* 223 the mean current-squared is I?,,,,/10; the root 
mean current-squared or r.m.s. value is I,,,,/+/10. 
So EI is E,joclman/V20 = 0.223 Emazlmas: Im other 
words, the actual power is not EI but 


0.1 EI 
0.223 =0.447EI — 


less than half what it would have been with a sine 
current waveform having the same r.m.s. value. 

But although the r.m.s. value of the current, such 
as would be indicated by an accurate thermojunction 
milliammeter, doesn’t necessarily count in reckoning 
power delivered, it counts only too well in reckoning 
heating of any resistance it passes through, so again 
it is the value that must be used for choosing the gauge 
of wire for the transformer secondary. 


Summary 


Let us sum up the voltage and current lore concerning 
the full-wave reservoir rectifier circuit. Voltages 
present little difficulty in practice: the ‘‘ generator ” 
(i.e. transformer secondary) usually supplies something 
reasonably sinusoidal, which can therefore be measured 
with any reasonably accurate voltmeter having an 
appropriate a.c. range. The significant voltage at the 
output is the mean value, measured with a moving-coil 
voltmeter. So far, the ordinary multi-range test 
meter is sufficient. The actual peak inverse voltage 
across either rectifier is important, but one doesn’t 
usually bother to measure it, because the most it can 
be is a trifle less than twice the peak half-secondary 
voltage (or, if you prefer, a trifle less than the peak 
voltage across the whole secondary). The reason is 
pretty obvious: the greatest instantaneous voltage the 
generator can apply in the ‘‘ wrong” direction is 
E. nes and at that moment C is also applying a voltage 
in the same direction, which at no-load would be very 
nearly E,,,,,. Soto be on the safe side the peak inverse 
voltage with this circuit is always taken as 2E,,,,, OF 
2,/2E = 2.8E. 

If one is interested in ripple voltage, then certainly 
complications do arise, because it has a decidedly 
non-sinusoidal waveform. But usually there is no 
need to distinguish very clearly between the several 
possible values—a rough idea will do. The peak value 
can be read by means of a peak valve voltmeter with 
blocking capacitor, or alternatively an oscilloscope. 
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Currents are trickier. There are: 

(1) The mean value of the output current, measured 
by a moving-coil meter in series with R,. This should 
equal the sum of the readings on the same meter con- 
nected to measure each rectifier current in turn. 

(2) The peak value of the current through each 
rectifier. This is important for voltage rating. Use 
about 522 of resistance and a sensitive peak voltmeter 
or oscilloscope. 

(3) The r.m.s. value of current through each 
rectifiery This is measurable with a thermal meter and 
is the one that must be used for calculating watts loss. 

(4) The equivalent r.m.s. value of sinusoidal current 
in phase with the voltage. Presumably this could be 
measured by means of a suitable wattmeter, by 
dividing the watts supplied from the whole secondary 
by the r.m.s. voltage of the same. Lacking the suitable 
wattmeter (as most people do), one would have to reckon 
up the wattage bit by bit: chiefly the load power (load 
current x load voltage), plus twice the square of the 
r.m.s. current through either rectifier multiplied by the 
effective resistance of either rectifier and any limiting 
resistance in series with it. 

(5) The ripple current through C. This is necessary 
for checking that the rating for the capacitor is not 
being exceeded. If a r.m.s. current meter is available, 
it can be read directly by connecting the meter in 
series with C. Because the ripple voltage waveform 
is far from sinusoidal—and the current waveform still 
farther from it, because the reduced reactance of C 
at higher frequencies favours the harmonics—the 
reading on a rectifier-type meter is likely to be some- 
what out, but perhaps good enough for the purpose. 

A disadvantage of the reservoir type of rectifier 
circuit, half-wave or full-wave, is that if the load is 
absent—as happens if the rectifiers come into action 
before the valves in the set have warmed up—the 
output voltage rises to nearly E,,,,,. So if the smoothing 
capacitors have been chosen on a E,,,,/1/2 basis 
they are not likely to be very happy during these 
periods. For this and other reasons (such as avoiding 
high rectifier peak current) use is sometimes made of 
the ‘“‘choke input”’ circuit, in which a so-called 
swinging choke is connected between the rectifiers and 
C. This type of circuit works quite differently from 
any we have discussed, and would demand several 
pages to itself, moreover it is practically never used in 
domestic equipment, so I am only just mentioning it to 
show that when you have explored all the voltage- 
doubling etc. types there are still more worlds to 
conquer! 


Receiving Valve Manual 


VALVES for colour television are included in the latest 
edition (RC-17) of the well-known RCA “ Receiving Tube 
Manual” which is now available in this country. The 
book has been revised, expanded and brought up to date, 


and contains technical data on more than 500 valves and 
c.r. tubes. There are also sections on basic theory, inter- 
pretation of data, applications, installation and testing 
which contain a good deal of new matter. The section 
on circuits now includes several new circuits for use in 
high-quality audio amplifiers. Among these are a low- 
distortion input amplifier stage, a two-stage input amplifier 
using cathode-follower output, a bass and treble tone- 
control amplifier stage and a complete 10-watt high- 
quality amplifier. 

Priced at sixty cents in the U.S.A., the manual is avail- 
able in this country from RCA Photophone, Ltd., 36, 
Woodstock Grove, Shepherds Bush, London, W.12, at 8s. 
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Pocket Wire Recorder 


PLAYING times of up to 24 hours are provided in the 
German-designed “ Minifon 54” recorder which is to be 
distributed in this country by the “ Emidicta” Division of 
E.M.I. Sales and Service, Ltd., 363, Oxford Street, 
London. 

Measuring 6} x 44 x lj in and weighing only 2} lb with 
batteries, the “ Minifon” is a remarkable example of 


“ Minifon 54°’ wire recorder with lapel microphone and 
stethophone earpiece. 


miniaturization, particularly in the mechanical drive 
mechanism and controls, which are of watch-like precision. 
A 12-V layer-built battery costing 5s 6d gives a running 
time of 10 to 15 hours. The motor, which is governed, 
drives a large diameter take-up spool which ensures a 
virtually constant winding speed of 11.8in (30 cm)/sec: 
re-winding is at 24 times this speed. The wire diameter 
is 0.002 in. 

A three-stage amplifier using hearing-aid type valves 
is used for recording and playback, and runs from 
separate 1.5-V and 30-V batteries. The recorded frequency 
range claimed is 200-4,000 c/s and the quality of reproduc- 
tion with saturation bias (a permanent magnet is used for 
erasure) is more than adequate for speech. 

The basic price of the “ Minifon 54” is £85 with 
batteries, 1-hour duration spool, lapel microphone, stetho- 
phone earpiece, and leather case. Numerous accessories 
are available including a wrist microphone, typists’ foot- 
control unit, mains power supply unit for the motor, and a 
pick-up coil for recording two-way telephone con- 
versations. 


News from the Clubs 


Birkenhead.—The Wirral Amateur Radio Society continues 
to meet at 7.30 on the first and third Wednesdays of each 
month at the Y.M.C.A., Whetstone Lane, Birkenhead. Sec 
A. C. Wattleworth, 17, Iris Avenue, Claughton, Birkenhead, 
Cheshire. 


Birmingham.—“ Television Acrials” is the subject of the 
talk to be given by A. P. Hale, of Belling & Lee, to members 
of the Slade Radio Society at their meeting on November 12th 
at 7.45 at the Church House, High Street, Erdington. The 
annual general meeting will be held on November 26th. Sec 
Cc. N. Smart, 110, Woolmore Road, Erdington, Birming- 
ham, 23. 


Portsmouth.——-The Portsmouth & District Radio Society now 
its own club room, open every evening, at the British 
Legion Club, Queen’s Crescent, Southsea. Meetings are held 
each Tuesday at 7.30. The November programme includes 
films (2nd), a lecture on televison (9th) and a discussion on 


television interference (23rd). The club operates a QRP 
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transmitter, G3DIT. Sec.: L. B. Rooms (G8BU), 51, Locks- 


way Road, Milton, Portsmouth, Hants. 


Cleckheaton.—At the November 3rd meeting of the Spen 
Valley & District Radio & Television Society D. Skirrow 
(G3GFD) will speak on “ Radio Valves and their Uses.”” The 
subject for the meeting on November 17th is “ Oscilloscopes ” 
by G. F. Craven, of Craven Electronic Instruments. Meetings 
are held at 7.30 at the Temperance Hall, Cleckheaton. Sec.: 
N. Pride, 100, Raikes Lane, Birstall, Leeds, Yorks. 


Newark.—Technical films will be shown at the meeting of 
the Newark & District Amateur Radio Society at 7.0 on 
November 7th at the Northern Hotel, Newark. At the mid- 
monthly meeting at Northgate House at 7.0 on November 18th 
a commercial trans-receiver will be demonstrated. Sec.: J. R. 
Clayton, 160, Wolsey Road, Newark, Notts. 


Romford.—Meetings of the Romford & District Amateur 
Radio Society are held each Tuesday at 8.15 at R.A.F.A. 
House, 18, Carlton Road, Romford. Details of the winter 
programme, which includes lectures, discussions and films, are 
available from the secretary, N. Miller, 18, Mascalls Gardens, 
Brentwood, Essex. 


Southend.—Meetings of the 
Society are temporarily 
Southend-on-Sea, on 
meetings being on the 
M.B.E. (G3BU] 


Southend & District Radio 
being held at the Ekco Works, 
alternate Fridays at 7.45, the November 
12th and 26th. Sec.: J. H. Barrance, 
, 49, Swanage Road, Southend-on-Sea, Essex. 


Short-wave Conditions 


Predictions for November 
THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during November. 

Broken-line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 
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Marconi VHF 
Multi-Channel 
Equipment 


TYPE HM I8! 


Multi-channel radio links are not only recognised 

economic alternatives to line and cable routes 

wherever the latter are costly because of intensive 

urban development or the wild nature of the terrain ; 

they are frequently preferable in their own right. 

The type HM 181 equipment has been designed 

for comparatively simple schemes using two 

terminals working point-to-point or with a limited 

number of repeaters. It operates in the frequency 

range 150-200 Mc/s, employs frequency modulation 

and gives high performance with low distortion. 

It provides the following facilities :— 
8, 16 or 24 channels. eeites 
Repeaters with easy channel dropping facilities. Ghatak 9 nie ge 
Unattended operation. oe WP 
Engineers’ order wire. ~ 
Ease of access for maintenance. 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
Surveyed, planned, installed, maintained 


MARCONI’S WIRELESS TELEGRAPH COMPANY LTD. + CHELMSFORD ~- ESSEX 
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A NEW E.M.I. CENTIMETRIC VALVE 


10 cms. 
THREE BAND 


KLYSTRON 
2600-3700 Me/s. 


TYPE RK6112 


This is a low voltage, reflex velocity TYPE RK6112 SPECIFICATION 
modulated valve for use as a local oscil- 
lator in the 10 centimetre Band. Power Output 100 mW minimum Reflector Current 4 micro-amps max 


Fr Ran i 

It is of the plug-in type, with disc seals (with suitable cavicy) 26003700 Me/s | Cathode Shield Volts = 0 
7 er V 63 { 

for resonator connection, and is indirectly Resoneter Voltage ® = + 250 Volts —— ni mest 


heated Resonator Current 18 — 34mA Heater Current 07 mex. 
. Reflector Voltage * ~ 55 co - 350 volts 
ange * Measured with respect to Cathode 


Write for particulars to— 


E.M.1. FACTORIES LTD., HAYES, MIDDLESEX, ENGLAND 


WESTON 


panel instruments 


Both round and rectangular models of moving iron, moving coil, A.C. 
rectifier and H.F. thermocouple types are offered. In the range of 
rectangular instruments, which have been introduced to give the 
: ‘ : Rectangular panel instruments are available with 

advantage of long, easily-read scales and to harmonize with rectangular scale lengths of 2.5", 3.2”, and 4.2”. 

‘ . : . ‘ > These offer the advantage of an increase in scale 
panels, certain models are available with illuminated dials. Full length of approximately 60% over their equivalent 
particulars of types and ranges available are to be found in leaflets round models, for which they can be used as 


: , . . . ‘ direct replacements using the same panel fixir 
List Nos. W.1 and W.2, copies of which are available on request. an , fixing 


Larger instruments, both round and rectangular and 
for switchboard or panel mounting. are also available. 


These have scale lengths of 6” and 6)” respectively. 


Round models are houxed in cases of 2", 24° 


SANGAMO WESTON LIMITED so te rhe Stasi" 
Enfield, Middx + Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 4115! 
Branches: London, CHAncery 497! Glasgow, Central 6: Manchester, Central 7904 Newcastie-on-Tyne, Newcastie 16867 
Leeds, Leeds 30847 . Liverpool, Central 0230 . Welverhampton, Welverhampton 2/912 Nottingh Nottingh 42403 
Bristol, Bristo! 2178 Seuthamptes, Sotea 23328 . Brighten, Brighten 18497 


Measurement of Phase and Amplitude 


Simple Method for Use with Feedback Amplifiers 


By H. H. 


ie is well known that high-gain negative feedback 
amplifiers tend to become, in fact, positive feedback 
amplifiers at extreme frequencies and may, unless 
special phase shifting and attenuating circuits are 
introduced, actually oscillate and become useless for 
the purpose intended. Feedback amplifiers, such as 
those used for computing are especially likely to be 
troublesome, since the feedback is usually about 100%. 
It is very desirable to be able to measure the char- 
acteristics of a prototype amplifier so that the tendency 
to oscillate, or rather, the stability margin, may be 
determined and, if insufficient, the necessary steps 
taken to improve this margin. The data required to 
assess the performance is usually presented in the form 
of a Nyquist diagram, and the preparation cf this 
diagram requires the measurement of relative phase 
and amplitude of output with respect to input under 
open loop conditions over a wide range of frequencies. 
In particular, the measurement of phase presents some 
difficulty. 

The conventional method is to use a cathode-ray 
oscilloscope and estimate phase from a Lissajous 


Fig. |. Relative amplitudes res- 
ulting from the addition of two 
sine waves of equal amplitude 
and frequency, but with different 
phases. LOW-IMPEDANCE 
SIGNAL 
GENERATOR 


Fig. 2. Schematic diagram of 
phase measuring apparatus. 


OGILVY, D.L.C.(Eng.), A.M.LE.E. 


figure. This is rather clumsy and uncertain since the 
characteristics of the C.R.O. amplifier cause phase 
shift, particularly at the lower and upper frequencies, 
Commercial equipment is available for the measure- 
ment of phase, but is usually rather costly and complex. 
The method to be described is simple and economical. 
If two sine waves of the same amplitude and 
frequency but differing in phase by an angle ¢ are 
added together, the resultant is also a sine wave, i.e., 
the resultant, 

v = V sin ot + 
V sin wt + V sin wt.cos ¢ + V cos wt sin ¢ 

V(1 + cos 4) sin wt + V sin ¢ cos wt 

VvV(1 + cos ¢)* +- sin® ¢ sin (wt + a) 


V sin(wt + ¢) 


sin ¢ 
1 + cos ¢ 


where « = tan~! 
V\/cos*¢ + sin*¢? + 1 + 2 cos ¢ sin (wt + «) 
J/2VV/1 + cos ¢ sin (wt + a) 

Hence the amplitude of the resultant is proportional to 

/1 + cos ¢ where ¢ is the phase angle. The deflec” 

tion of a C.R.O. or a moving coil rectifier instrument 

would therefore be dependent on this function. The 

maximum value of 1/1 + cos ¢ occurs when ¢ = 0 

and if full-scale deflection (D = 1) on the indicating 

instrument occurs when ¢ = O then D = K1/1+cos¢, 

where K is a constant. Hence 1 = Ki/1 + 1 and 

l . 

K : \/2 and therefore D 4 V1 + cos ¢ or 

Ve 

cos ¢ = 2D’ l and ¢ = cos-(2D* — 1). 

Fig. 1 shows the curve relating phase angle to 
relative deflection (full line). Phase angles between 
80° and 180° are easily determined from the deflection, 
but below 80° the rate of change of phase with defiec- 
tion becomes too great for reasonable accuracy of 
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observation. However, if the reference signal, Vsin wt 
is reversed in phase the resultant wave is now 
v= — Vsin wt + Vsin (wt + ¢) 

and this gives a resultant amplitude of /2V 1/1 —cos ¢. 
The relative defiection (D) is now 0 when ¢ = O and 
1 when ¢ = 180°, if the constant of propor- 
tionality is obtained as before. Hence the expression 
¢ = cos—'(1 — 2D*) is obtained and this is also 
plotted in Fig. 1 (broken line) showing that phase 
angles between 0° and 100° may be accurately deter- 
mined. It should be understood, of course, that this 
method does not differentiate between leading and 
lagging angles, but where there is a doubt the sense 
can be easily determined. In general, the condition 
required, i.c., that both signals to be compared must 
be of equal amplitude, will not apply but the method 
to be described shows how this may be achieved 
quite simply. 

The basic scheme for measurement of phase and 
amplitude is shown in Fig. 2. It is assumed that a 
low-impedance signal generator is fed into two 
potentiometers of equal and relatively low resistance 
(about 1,000 ohms). With the switch, S,, in the 
position shown, equal antiphase voltages are available at 
the wipers of R, and R, with respect to earth. This 
condition is therefore suitable for the measurement of 
phase angles between 0° and 100°. The amplifier 
under examination is fed from the wiper of R, which 
is set to some convenient value (= r,) sufficiently 
small to avoid saturation of the amplifier. With S, in 
position 1 the deflection of the C.R.O. is adjusted, 
using R,, to 50°, of a predetermined arbitrary magni- 
tude, S, is then placed in position 2 and R, adjusted 
for the same deflection (= r,). The condition of 
equality of amplitudes has thus been achieved and the 
ratio r,/r, is obviously the gain of the amplifier at the 
particular frequency. 


V, sin wf K, V, sin wt 


j 


| O1pF 


: SIGNAL 
GENERATOR 


—K,K,V, sin wt 


If S, is now placed in position 3, the output of the 
amplifier = V sin (wt + ¢) is now added to the 
reference = — V sin wt in the network R,, R, and R;. 
The arbitrary full scale deflection will occur when 
¢ = 180°. The relative deflection obtained will be 
according to the law ¢ = cos~*(1 — 2D’) and ¢ may 
be determined from the curve in Fig. 1. 

For phase angles greater than 100°, S, should be 
placed in the upper position and then ¢ = cos-—' 
(2D? — 1). In the majority of cases, the sense of the 
phase angle will not be in doubt. Where there is 
uncertainty, however, the sense may be determined by 
making the output of the amplifier lag, using a simple 
RC circuit and repeating the above procedure. If the 
angle obtained has increased, then the original angle 
must have been negative or lagging. The facilitate 
measurements, the C.R.O. time base should be 
switched off, except when checking the amplifier 
output for saturation. 

Although the scheme shown in Fig. 2 will be 
satisfactory for many purposes, there may be errors 
in measurement at the higher frequencies due to 
unequal impedances to earth at the terminals of the 
signal generator. Also, in some applications, it may 
be undesirable to load the device under test, even 
though the load (R,) is several hundred thousand 
ohms. To overcome these difficulties, the circuit 
shown in Fig. 3 is suggested. This presents a very 
high impedance to the amplifier. Phase splitting is 
obtained electronically by Vla which is one-half of a 
double triode (12AT7). The measurement procedure 
is the same as before. The potentiometer R,, may be 
fed into an amplifier of low output impedance and 
used to drive a moving coil rectifier meter. For 
convenience this meter may be scaled according to the 
law relating phase angle (¢) to relative deflection (D) 
(Fig. 1) and phase read off directly. 


Fig. 3. Practical 
circuit diagram using 
buffer valves to re- 
duce the errors due 
to unbalance at high 
frequencies. 
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Institution of Electrical Engineers 

London.—November 8th, Discussion 
on “Methods of Teaching Technical 
Writing” opened by G. Parr at 6.0. 

November 10th. “Standard Fre- 
quency Transmissions” by L. Essen, 
D.Sc., Ph.D., at 5.30, followed by “ The 
Standard Frequency Monitor at the 
National Physical Laboratory” by 
J McA. Steele, B.Sc.(Eng.), and 
“ Standard Frequency ‘Transmission 
Equipment at Rugby Radio Station” by 
H. B. Law, B.Sc.Tech, 

November 16th. Celebration of the 
Jubilee of the Thermionic Valve com- 
mencing at 2.30 with the address of 
the Lord President of the Council, the 
Marquess of Salisbury, followed by 
“The Genesis of the Thermionic 
Valve” by Professor G. W. O. Howe, 
DSc, LL.D At 3.30 “ Thermionic 
Devices from the Development of the 
Triode up to 1939” by Sir Edward 
Appleton, D.Sc., LL.D., F.R.S., and at 
5.30 “Developments in Thermionic 
Devices since 1939” by J. Thomson, 
M.A., Ph.D., D.Sc. 

November 22nd. “Plastics for the 
Radio Engineer” by Maldwyn Jones at 
5.30 

November 23rd. “ The Application of 
the Hall Effect in a Semi-Conductor to 
the Measurement of Power in an Elec- 
tromagnetic Field ” by Professor 
H. E. M. Barlow, Ph.D., B.Sc.(Eng.), at 

30 followed by “ Audio-Frequency 
Power Measurements by Dynamometer 
Wattmeters” by A. H. M. Arnold, 
Ph.D., D.Eng 

November 30th. Discussion on “ The 
Servicing of Electronic Measuring In- 
struments and its Effect on_ their 
Design” opened by Denis Taylor, 
M.Sc., Ph.D., at 5.30. 

All the above meetings will be held 
at Savoy Place, London, W.C.2. 

East Midland Centre.—November 9th. 
“Properties and Application of High 
Permeability Magnetic Alloys” by 
G. A. V. Seowter, Ph.D., B.Sc., at 6.30 
at Loughborough College. 

November 23rd. “ Telemetering for 
System Operation” by R. H. Dunn, 
B.Sc., and C. H. Chambers, at 6.30 at 
the Gas Dept., Demonstration Theatre, 
Nottingham 

November 26th. “A Radio Position 
Fixing System for Ships and Aircraft” 
by C. Powell at 6.30 at the College of 
Technology, Leicester. 

North Midland Centre.—November 
9th Discussion on “ The New. LE.E. 
Examination Regulations” opened by 
E. C. Walton, B.Eng., Ph.D., at 6.30 at 
1, Whitehall Road, Leeds. 

North - Western Radio 
November 24th “ The 
Kirk o’Shotts Television Radio-Relay 
System” by G. Dawson, B.Sc., L. L. 
Hall, K. G. Hodgson, B.A., R. A. Meers, 
and J. H. H Merriman, M.Sc., at 6.45 
at the Telephone House, Chapel Street, 
Salford 

South 


Group.— 
Manchester- 


Midland Centre.—November 
22nd. “Loudspeaker Systems—Recent 
Trends in Design” by Major A. E. 
Falkus, B.Sc.(Eng.), at 6.0 at the James 
Watt Memorial Institute, Great Charles 
Street, Birmingham. 

November 25th. “ Colour Television ” 
by C. J. Hirsch at 7.15 at the Winter 
Gardens Restaurant, Gt. Malvern. 

Reading District.—November 29th. 

Television Interference” by K. R. 
Seamans at 7.15 at the George Hotel, 
Reading 
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MEETINGS 


British Institution of Radio Engineers 

London Section.—November 24th 
“The Development and Design of 
Direct-Coupled Oscilloscopes for Indus- 
try and Research” by M. J. Goddard 
at 6.30 at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, W.C.1. 

Scottish Section.—November 4th. 
“The Latest Developments in TV 
Cameras” by H. McGhee at 7.0 at the 
Institution of Engineers and Ship- 
builders, Elmbank Crescent, Glasgow. 

Merseyside Section.—November 4th 
“Radio Receiving Valve Manufacture ” 
by G. P. Thwaites, B.Sc., at 7.15 at the 
College of Technology, Byrom Street, 
Liverpool, 3. 

North-Western Section. — November 
4th. “Electronic Servo Mechanisms ” 
by J. L. Russell at 7.0. 

November 30th. “ Electronics and the 
Wind Tunnel” by G. J. Scoles, B.Sc., 
at 7.0. 

Both meetings will take place at the 
Reynolds Hall, College of Technology, 
Sackville Street, Manchester 

North-Eastern Section. November 
10th. “ Stereophonic Sound” by R. A. 
Bull, B.Sc.(Eng.), at 6.0 at Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. 

South Wales Section.—November 
17th, “The Techniques of Power 
Measurements from D.C. to 5 Mc/s” by 
G. F. Lawrence at 6.30 at the College 
of Technology, Cathays Park, Cardiff 


British Sound Recording Association 

London.—November 19th. “ Balance 
and Control” by G. Elliott at 7.0 at 
the Royal Society of Arts, John Adam 
Street, W.C.2. 

Manchester Centre.—November 22nd 
“Transformers and Chokes” by J. S 
Holiday at 7.30 at the Engineers’ Club, 
Albert Square, Manchester. 

South-Western Centre.—November 
24th. “Hi-Fi Can Be Music” by 
N. C. Mordaunt (Tannoy) at 7.30 at 
Callard’s Café, Torquay, Devon. (Joint 
meeting with Incorporated Practical 
Radio Engineers). 


Physical Society 

November 5th. Duddell Lecture, 
“The Development and use of Large 
Radio Telescopes,” by Professor A. C 
B. Lovell at 5.0 at Burlington House, 
London, W.1. 


Television Society 

London.—-November 12th. “ Faulty 
Interlacing” by G. N. Patchett, Ph.D., 
B.Sc., at 7.0 at the Cinematograph Exhi- 
bitors’ Association, 164, Shaftesbury 
Avenue, W.C.2. 

November 18th. Conversazione to 
mark, the Jubilee of the Invention of the 
Thermionic Valve at 7.0 at University 
College, Gower Street, W.C.2. 

November 25th. “European Tele- 
vision Programme Exchanges” by 
M. Ff L. Pulling, O.B.E., M.A., (B.B.C.) 
at 7.0 at the C.E.A., 164, Shaftesbury 
Avenue, W.C.2. 


British Kinematograph Society 

London.—November 24th. “ Factors 
Affecting Quality in Colour Television ” 
by L. J. P. James, B.Sc., at 7.15 at the 
Gaumont-Bntish Theatre, Film House, 
Wardour Street, W.1. 


Radio Society of Great Britain 

November 19th. Technical films at 
6.30 at the LE.E., Savoy Place, Lon- 
don, W.C.2. 


MODEL’ G 7822 
This new Ribbon 
microphone with 
superlative perform- 
ance and attractive 
streamlined appear- 
ance, is of excep- 
tionally small size 
and weight, measur- 
ing only Ijin. in 
diameter. 


With high sensitivity 
and minimum of feed- 
back effects, it can 
be supplied in satin 
chrome or bronze 
finish, and with ad- 
ditional switch-box 
attachment if desired. 


RE48. A heavy 

duty, reflex 

type, weather- 

proof horn 

speaker with 
exceptional range and performance. 
Very suitable for all public address 
work. 
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The TRIX ELECTRICAL CO.LTD. 
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LONDON, W.1 Phone: MUSeum 5817 
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RANDOM RADIATIONS 


By “DIALLIST” 


TV Interference with Radio 


THERE IS perhaps far more inter- 
ference radiated by television 
receivers, to which J. Platts and G. O. 
Thacker refer in last month’s Wire- 
less World, than is generally realized. 
Many owners of broadcast receivers 
have come to regard any unwanted 
noise from the loudspeaker as just one 
of those things and don’t know that, if 
they will only report it, the P.O. 
engineers will do their best to help. 
No one should be allowed to operate 
a television receiver which spreads 
alarm and despondency among his 
listening and viewing neighbours. 
But the P.O, anti-interfererce people 
either don’t realize the existence of 
clause No. 4 of the television licence 
schedule or have been instructed not 
to enforce it—or to prohibit the use 
of the offending set (under clause 7) 
until it has been rendered 
innocuous. 


A Bit Much? 


The people really to blame, of 
course, when television interference 
is broadcast, are not the users but the 
manufacturers. It never occurs to 
the ordinary completely non-techni- 
cal buyer of a TV receiver that the 
set of his choice may possibly cause 
various unpleasant things to happen 
to his neighbours’ receivers when- 
ever he switches it on. The advertise- 
ments assure him that it is the best of 
the lot; his wife likes the cabinet; the 
17-inch tube will take the wind out 
of the sails of the Robinson’s 15-inch 
next door. He puts down his money, 
or signs a “ never-never” agreement, 
and feels that a good job has been 
well done. Can’t you imagine his 
indignation and his “Pygmalion” 
retort when the P.O. engineers diffi- 
dently suggest that he should have 
something done to his beautiful set 
and pay for it? A warning to manu- 
facturers by the P.M.G. that after a 
certain not-too-far ahead date a ban 
on the use of interfering receivers 
would be enforced might work 
wonders. The new B.R.E.M.A. 
standards for manufacturers should 
bring about a great improvement; but 
not all makers of television receivers 
are members of the association. 


Anti- Flutter 


WITH the rapid expansion of both 
civil and military aviation each year 
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sees more and more planes in the air. 
Unless we live in remote places they 
now pass over or near our homes at 
all hours of the day and night. 
Aeroplane flutter is already one of 
the commonest kinds of interference 
with television, particularly in places 
near aerodromes, or on regular fly- 
ing routes. No form of a.g.c. seems 
able to cope adequately with flutter, 
for the time constants of the circuits 
are too long. Here’s an opportunity 
for someone to develop an effective 
system of “ automatic flutter suppres- 
sion.” It’s sure to be done some day 
As a dweller within a couple of miles 
of a big and busy aerodrome, I hope 
fervently that it may come soon. 


All-Dry Sets 

THE “ALL-DRY” receiver has 
many attractive points; and there is 
still more to be said for the kind that 
can be worked from the mains or 
from its own batteries. The “ pros ” 
for both sorts are that they are light, 
genuinely portable and of small size 
But there is one serious “con” and 
that is the comparatively short life of 
the rather expensive combined h.t. 
and 1.t. battery. Actually, it’s the 
filament part of this battery which 
passes out, as a rule, and leads to 
distortion and, eventually, to a signal 
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too weak to be of any use. When the 
filament section has packed up the 
h.t. cells would usually be good 
for many more hours of useful 
service. Would it not be a great im- 
provement if the h.t. and Lt. dry 
batteries were separate units? I 
haven’t a doubt that it would; nor 
should there be any difficulty about 
it for set makers or battery 
manufacturers. 


Time by the Forelock 


DURING a recent visit to East 
Anglia I noticed over one house the 
familiar vertical H television aerial 
and a very much smaller horizontal 
array. The orientation appeared to 
be about right for Wrotham; but 
could this moderately powered f.m. 
transmitter possibly be receivable at 
so great a distance? The answer 
came a day or two later when I 
happened to meet the owner of the 
house. “Do you find Wrotham any 
good here?” I asked. “Wrotham,” 
he said; “What's that?” “Why, the 
B.B.C. experimental f.m. station. 
Isn’t that what your horizontal 
array’s for? ” He laughed: “ Oh no,” 
he said, “ that’s for Norwich, when it 
gets going.” Nothing like being in 
good time! The temporary Norwich 
TV station, using, I believe, the pre- 
sent channel 3 Brighton “booster” 
as its transmitter, isn’t due to make 
a start for 5 or 6 months yet. 


Modern Mains Receivers 
THE thing that I like least about our 
mains receivers of to-day is that the 
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great majority are buili on a.c./d.c. 

lines with no transformer between 

them and the supply mains. On d.c. B F 

there’s nothing much amiss, for | 

neither sound nor television receivers | 

will work unless the mains plug is 

put the right way round into its 

socket. But on a.c. both will function | MOULDED TOGGLE-SWITCHES 
whichever way it’s inserted. Accord- 
ing to the law of averages this 
means that at any time half the mains S.P. 2-WAY 
sets operated on a.c.—say 5,000,000 
“sound” and 1,500,000 television 
—are working with their chassis 
directly connected to the phase wire 
and with nothing earthed. The 
thought of all those acres of chassis 
swinging through 500-700 volts peak- 
to-peak 50 times each second must 
be a rather solemn one to any electri- 
cal engineer brought up on the old 
sound principles, Ours is, I believe, | 
the only civilized counsry in which 
this sort of thing is permitted and I 
can’t help feeling sorry that the 
I.E.E, regulation about the use of : 
an isolating transformer between a.c. 
mains and apparatus was ever 
relaxed. But there it is, and we've | 
got to make the best of it. As a safe- 
guard, my suggestion is that all mains 
leads should be fitted with sockets 
which can be connected in one way (SOLDERING TAGS) 
only to the plugs in the receiver and 
that at the other end there should 
be a 3-pin plug. Those who install 
receivers should be required to see ALL-MOULDED-INSULATION SINGLE-POLE @Q.M.B. 
that the a.c. power supply is from a SNAP-ACTION TOGGLE-SWITCHES 


correctly connected 3-pin socket. 
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UNBIASED 


Stars or Sunspots ? 


FORECASTING the future by 
means of the calculated positions of 
the heavenly bodies at certain given 
times is known as astrology when 
carried out by Madame Estelle or by 
those journals which cater for the 
unlettered masses, and astronomy 
when employed by the Astronomer 
Royal to give us the dates and times 
of tides and eclipses. 

Now, astrologers usually confine 
their prophecies to things like love, 
marriage and other disasters which 
depend on the whimsy of women 
and it is not very surprising there- 
fore, that their percentage of success 
is so low. The Astronomer Royal 
on the other hand, eschewing women 
and their ways, bases his forecasts 
on the solid rock of science and so 
obtains 100% success. 

I draw attention to these facts 
because something quite new in the 
realm of these stellar forecasts has 
made its appearance and this some- 
thing concerns we radio men very 
much indeed. A super-modern star- 
gazer hailing from the U.S.A. claims 
to be able to forecast ionospheric 
conditions for radio transmissions at 
certain times by studying the stars 
instead of sunspots. 

This celestial observer has secured 
the backing of one of the largest radio 
organizations in America, which has 
published figures showing that his 
successful forecasts represent 92%, of 
the whole. However, in the opinion 
of some British ionospherists, this 
rather startling figure is obtained by 
a method of relating forecasts to 
ionospheric disturbances which, 
technically speaking, is open to 
question. 

I am inclined to agree with this 
opinion, although I think we ought 
to give this planetary pundit more 
rope with which to hang either him- 
self or us. Any good racecourse tip- 
ster can produce first-class results 
over a limited period but he cannot 
keep it up. Indeed, we had a re- 
markable instance of this sort of 
thing in the middle of the war when 
the editor published a letter under 
the heading of “ What the Sunspots 
Foretell.”* The writer of this letter 
pointed out a striking correlation be- 
tween the sunspot cycle and the 
career of Hitler and then proceeded 
to use this correlation to prophesy 
the end of the war with some degree 
of accuracy. 


“ History is Bunk” 


WHY is it that the Radio Industry 
Council took such pains to stress that 
this year’s radio show was the 2lst 


* The letter mentioned by Free Grid was 
published in our March 1942 issue.—Epb 
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By FREE GRID 


when actually it was the 25th? I 
believe that the official explanation is 
that the shows of the 1922-25 period 
were not “ National” shows, and yet 
in a potted “Radio Show History” 
which the R.I.C, issued to the Press 
at the time of the show we are told 
that one of them was promoted by 
the National Association of Radio 
Manufacturers and Traders (NAR- 
MAT). What the R.I.C. means, I sup- 
pose, is that the pre-1926 shows 
were not organized by its progenitor 
—the Radio Manufacturers’ Associa 
tion—because it was not until that 
year that this new name—and a new 
constitution too—was adopted. It is 
as though the B.B.C. issued a history 
of British broadcasting and ignored 
the pre-1927 years because the ser 
vice was then conducted by the 
British Broadcasting Company and 
not the British Broadcasting Corpora 
tion. 

The “historian” picks out home 
construction as the one thing worthy 
of mention at the 1924 show and 
completely ignores the fact that a 
valve with the then unheard-of 
amplification factor of 20 was shown 
This was also the first show at which 
the superhet was seen; two very 
prominent firms exhibiting it. 

This official “history” describes 
the superhet as one of the novelties 
of the 1927 show, whereas in actual 
fact it was rather in eclipse then. It 
did not start to stage a real come- 
back until over three years later, as 
I myself mentioned in W.W. for Sep- 
tember 17th, 1930. The real novelty 
about which everyone was se in 
1927 was the screen-grid valve. And 
so I could go on. 


” 


Sackcloth and Ashes 


I CERTAINLY put my foot in it 
when I said in the October issue that 
the smallest tape recorder available 
weighed 12 lb and was far from 
ocketable. I have had several 
etters pointing out to me that there 
is one on the market weighing only 
24 lb which is really pocket-size. As 
it is described elsewhere in this issue, 
I will say no more about it except 
to plead in my defence that at the 
time I wrote I don’t think this instru- 
ment was available in this country; 
I won’t split hairs by claiming that 
I said tape recorder, whereas this 
instrument uses wire 


Electronic Pulse Taking 


LAST JUNE I suggested that the 
present method of pulse-taking in 
hospitals was out of date, likely to 
be very misleading and a gross waste 
of the nurses’ time. I pointed out 
that this could be done electronically 


| 


The Palpatron 


and automatically. By means of 
a miniaturized v.h.f. transmitter 
strapped to each patient’s wrist and 
a receiver with a battery of c.r. tubes 
in the ward-sister’s room, heartbeats 
could be read at any moment and, 
if desired, recordings could be made 
on film or magnetic tape. 

Now I learn from the leading 
journal of the nursing profession 
Nursing Mirror, August 27th) that 
an electronic device called the Pal- 
patron is in use for this purpose at 
the Boston City Hospital, Massa- 
chusetts, U.S.A., and that its great 
sensitivity enables a pulse reading to 
be detected when nothing can be dis- 
cerned by the normal manual 


method. 


Tnred6pacis 


THROUGH the courtesy of 
reader I learn that the terrible . 
rnAeBiocwov is not used in modern 
Athens for television. No doubt 
some of you noticed that there was 
an unfortunate typographical error in 
my note last month, the omicron 
being omitted. The modern Greek 
word is rnAedpaoug but I don’t think 
we should have taken kindly to 
teleorasis instead of television. The 
same reader tells me of an excellent 
and up-to-date telecommunications 
dictionary of English and Modern 
Greek, published by the Sivitanideos 
Institution in Athens, with funds 
provided by the American Mission 
(European Co-operation Administra- 
tion) in Greece. 
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Moke this 
THE HEART 
of your 


HI-Fl EQUIPMENT! 
TL/10 POWER AMPLIFIER 


This 10 watt amplifier maintains, in 
every respect, the world renowned Leak 
reputation for precision engineering, 
fine appearance and fastidious wiring. 


SPECIFICATION 


Circuitry 


A triple loop feedback circuit based on the famous TL/!2. 
The output transformer is the same size as in the TL/!2. 


Maximum power output: 10 watts. 
Idb 20 c/s to 20,000 c/s, 


Harmonic Distortion: 0.1%, 


Frequency Response: + 
1,000 c/s, 7.5 watts output 
Feedback Magnitude: 26 db, main loop. 

Damping Factor: 25 

Hum: —80 db referred to 10 watts. 


Loudspeaker impedances: |5 ohms, 8 ohms, and 4 ohms. 


TL/10 AMPLIFIER & 
“POINT ONE’ 
PRE-AMPLIFIER 


27 ons 


COMPLETE 


A price made possible only 
by world-wide sales. 


“POINT ONE” PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance, 
and blends with all woods. 
Pickup 
he pre-amplifier will operate from any 
pickup generally available in the world 
A continuous'y variable input attenuator 
at the rear of the pre-amplifier permits 
the instantaneous use of crystal, moving 
iron and moving-coil pickups 
Radio 
he radio input sockets at the rear permit 
the connection of the LEAK VS. tuner 
unit. An input attenuator is ficced. H.T 
and filament supplies are available from 
the pre-amplifier 
Distortion 
f the order of 0.1% 


% Write for leaflet V * 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone : SHEpherds Bush 1173/4 


Telegrams : Sinusoidal, Ealux, London 


* Hum 

Negligible, due to the use of recently 
developed valves and special techniques 
é Input selector 

adio, tape, records; any and al! record 
can be accurately equalised 
* Treble 
Continuously variable, + 9 db to — 15 db 
at 10,000 c/s. 
Bass 

ontinuously variable, + 12 db to — 13 
db at 40 c/s. 
af Volume Control and switch 

he switch controls the power supply 
to the TL/10 power amplifier 
* Tape Recording Jacks 
An exclusive feature. Readily accessible 
jacks arc provided on the front panel for 
nstantaneous use with Tape Recorder 
which have built-in (low ‘evel) amplifiers 


Cables ; Sinusoidal, London 
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Complete 

kit comprises 

40 watt control unit, starter 

lamp, lamp holders, clips and 

wiring diagram. Price, less 

tube, 22/6, plus 1/6 post. With 
tube, 30/-, plus 3/6 carr. 

NEW 5 AMP. THERMOSTAT 
(MINIATURE) 


2° ag l}” high 
Useful for the control of appli- 
ances such as convectors, gluepots, 
vulcanisers, hot plates, etc. This 
thermostat is adjustable to operate 
over the temperature range 50-550 
deg F., fitted with heavy (5 amp 
A.C.) silver contacts size i}in 
long * jin. wide, price 8/6, post 
6d.; 1 amp. type, 3/6. 2 amp 
type, 5/6. 
THE ELPREQ E.H.T. 
GENERATOR 


| sa 
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This is a made up unit working 
on the blocking oscillator/over 
wound amplifying stage prin- 
ciple. It is of moderate power 
consumption (6.3 volt 8 amp 
filament and approx. 59 mA 
H.T.) and contains three of the 
latest BVA all glass valves. 
Output obtainable ranges from 
6 kv. to 9 kv. with normal H.T 
rail input by somewhat higher 
outputs cen be obtained with 
higher H.T. supply. 
Price 69/6. P. & P., etc, 5/- 
BEDROOM-NURSERY 
MAINS MIDGET RADIO 


bs 


All the parts, cabinet, valves 
knobs, back—in fact everything 
will cost you only £3/15/- (plus 
2/6 postage The set is econo- 
mical to run, too, for it uses only 
three valves in a special reflex 
T.F.R. circuit which gives ample 
ower combined with good tone 
ncidentally if you wish to give 
the sets to young children why 
not decorate the cabinet with a 
few suitable transfers? These 
can usually be obtained from local 
handicrafts shops. Circuiting and 
construction data free with the 
parts or available separately at 1/6. 


BEB BEB BRBBES 


f 
: {tn making our 
= low-cost 
= Electric 
Blanket 27 yards of special 
heater wire and blueprint, 20/- 
Blueprint only 1/6. Alternatively 
make a Bed-Warmer. Construc 

tional data 1/6, 


1) 8) 


| for the larger 
| radio chassis or amplifier and 


| radio 
| board 


TWO NEW CABINETS 


THE BUREAU 
This is « .c.uwiy beautiful cabinet 
elegantly veneered in nut 
and finely polished. The con- 
trol board, revealed when the 
front is dropped down is ample 
average 


alongside there is a space for 


| @ tape recorder or auto record 


changer mechanism. Both the 
board and the control 
are left uncut to suit 
your own equipment. 

Size approximately 30in. high, 
32in. wide, and Il6in. deep 
Price 16 guineas, carriage 12/6 


THE CONTEMPORARY 


Also in the modern trend is this 
very stylish contemporary con- 
sole Veneered in oak with 
contrasting mouldings this has 
the ‘‘G” plan look and is ideal 
for use with this See or 
with other contem; ttings 
or furnishings. Fhe radio and 
motor board is uncut and it« 
size Win. x 15}in. provides 
ample room for all equipment 
Price £8/15/-, carriage etc., 
12/6. 


THE CLEVELAND “ WIDE-BAND ” 


Designed in conjunction with Truvox engineers this high-fidelity 
amplifier ensures that best possible results are obtained from the 
Truvox Mk. III as well as from other go»J tape decks. Two input 
circuits are used—these have separate volume controls and so 
facilitate the mixing of programme matter. Miniaturized construc- 
tion is used and the dimensions of the amplifier have been kept 
very small and in fact only approximately a 2in. section of the con- 
trol panel and cabinet is required. The power pack also is on a 
separate chassis so that regardless of the type of cabinet, a position 
of minimum hum can be found. Hum level is very low at 50 db 
down for full outp-it. 
Applications additional to normal tape recording and reproducing 
are:— 

1. Radio amplifier for either direct listening or recording when 
used in conjunction with a crystal set or other tuner-detector. 

2. Amplifier for direct listening of gramophone records or pre- 
recorded tapes. 


3. Pre-amp. to boost the input to an existing amplifier 


TECHNICAL FEATURES 


Two put jacks are provided, the first has a sensitivity of 1-micro 
volt for crystal microphone etc. The other for use with radio inputs 
and pickups has a sensitivity of 250 mv. The power output is 4 
watts internally matched for 3 ohm loudspeaker. A magic eye is 
used to indicate depth of recording—the circuit of this, however 
is disconnected during replay. he frequency response of the 
amplifier is extremely wide, so ensuring t the best possible 
reproduction is obtained with modern tapes and heads. Using the 
Truvox heads the response is virtually level from 50 to 10,000 c.p.s. 
In addition to the two independent volume controls there is also a 
tone control and a master switch for record and replay. The ampli- 
fier is suitable for A.C. mains, voltages from 110 to 250. 


Price £15, Hire Purchase terms if required—send a deposit of not 
less than 15% balance will then be spread over 12 months. Carriage 
and insurance 7/6. Delivery ex-stock. Demonstrations at all 
branches 


—AMPLIFIER FOR TAPE RECORDERS— 


THE TRUVOX TAPE DECK Mk. I1I/TR2U 


Correct directions for Pre-recorded Tapes. 
Considered one of 


incor 
—y the 
atest features and 
is ideal for serious 
work as well as for 


play 

Price 22 ineas. 
Hire Seton 
terms if required, 
send a deposit of 
15% or more 
balance will te 
spread over 12 
months Carriage 
and insurance 10/- 
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LAST FEW 


15in. MAGNETIC TELE- 
VISION TUBE 


By famous maker. Specification 
Blue/White screen 9 Kv. ion trap 
triode, heater 6.3 v. at .55 amp., 
50° deflection. New, with written 
guarantee. offered at approxi- 
mately half price, £13/10/- each, 
plus 10/- carriage and insurance. 
H.P. terms, £4/10/- deposit and 
12 monthly payments of 18/3. 
Limited quantity, so order im- 
mediately 


SLIDER RESISTORS 
Heavy Duty Type. 

Size 7in. ljin. 11 ohms 
4.5 amp., 22/-; Size 9in. 
ljin. 12 ohms. 15 amp 
15/-; Size 13}in. x l}in. 3 


15/-. 
LAST FEW 
£3/19/6 
The Lectross 
warms room as 
it dries clothes, 
bathing cos- 
tumes. towels, 
etc. Size 3ft. 
wide, 3ft. high 
and Sin. deep. 
It has four 
stove enamelled 
rails and works off A.C. or D.C 
mains, consuming 650 watts. 
Pully guaranteed. Price £3/19/6 
plus 7/6 carriage 


ohms 10 amp. 


CHASSIS ASSEMBLY 

3 colour, 3 waveband scale 
covering standard Long, Medium, 
and short wavebands, scale pan 
chassis punched for standard 5 
valve superhet, pulley driving 
head, springs, ctc., to suit. 
Scale size 14jin. x 3jin. Chassis 
size, 15in. Sin. x 2in. deep. 
Price 15/-, plus 1/6 post. 

Note: This is the one that fits our 
39/6 table cabinet below 


THE WINDSOR STANDARD 


This takes our Windsor 5 chassis 
and 6lin. speaker. It is a very 
nice job, walnut veneered 
pleasantly polished Size 
proximately l6in. x 16in. x 
Offered at the particularly 
price of 39/6, plus 3/6 post. 


SEE OVER 
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OCCASIONAL RADIO | MINIATURE PORTABLE T.V. | RESiSTors | 
Qa . } 6 eae = Sa | 
oe de 4 i "ies : ne tween 10 ohm 


to 5 meg. ohm. 
(Our selection.) 
Price 7/6 pkt. 
Post 


You will find that the building of ae EC L.T. RECTIFIERS 
our all-mains radio receivers is : pe All recently manufactured and 
cuake he lets tame ouch tien Ss ye CIRCUIT. DIAGRA 
F . , type CIRC A. 
everything down to the last nut! The Elpreq Miniature Telvisor uses The total cost, if you have to buy every | INCLUDED. 
and bolt is supplied, and every- | standard conventional cireu'try, emp!oying part, would come to £16-€17, but vou | 6.12 yolt—I1 amp. 
thing fits together in a professional | * total of 13 valves and 2 ‘crystal may have many of the components | 619 volt? amp 
manent The one illustrated | 4 . The cathode ray tube used is a already in stock as only standard con 6-12 | 4 
b ll the “O | 2hin. OR. 139A, which ventional components are used A | O-12 volt—4 amp 
above we call the ccasional, hie carrying case, similar to the artist's | 6-12 volt—6 amp 
in a choice of colours, Ivory OF | {ore aiways be obtainable. The layout fMiustration above, will be available 
Walnut and the T R.F COStS is extremely clean, straightforward, and shortly. Ite size will be approximately COIL PACK 
£5/1S/- to make H.P. terms | professional. The wiring, whilst naturally Shin. « Sin. « Gin. (internally) , 4 
he £2 deposit being a little more intricate due to minia- Full construction data, layouts, diagrams, Long, med- 
‘ turisation, is nevertheless completely templates, ew., running into some 50 tum short 
CONSTRUCTORS BARGAIN | accessible, and very good results have = sheets, is available, price §/-, post wavebands. 


mr apes PORT ABLE Ss 


—— . " Brice 19/6. 


‘ ‘ Post 6d 
/) B A T T E R | H.T. RECTIFIERS 
FAMOUS SELENIUM 


y “4 
Yt C RA D | 0 a as aie stock—for 


higher voltages join two or more 


60Ma. 


Excellent rexine-covered cabinet R.M 4 250V. 250Ma 
over production by one of our 


very famous makers. Complete “4, PORCELAIN 
with three-colour scale and metal . a + STAND OFF 
chassis. Suitable for battery or INSULATORS 


mains receiver Size approx. 
l3in. =< 9}in. x 6in. Limited | threaded each 


quantity : price 17/6, postage 2/6. ‘ end. Price 6/- Oe, 


7—- rs bin 


HEATER TRANSFORMERS 
All 200-240 Volt working. 
6.3V 1) amp. . 
6.3V 3 amp 
2V 3 am 
4 and 6V 2 amp. aa 
~*~ ‘ Special Type ae wound to 
es 5 give norma -T. and with 
’ RESISTORS primary tapping 6.3V. and 2.3 
50 assorted | and } watt resistors, ‘ amp.—9/6. 
Ranging between 10 ohm an 
10 meg. ohm Our selection 


Price pk __ || YALEO CONTAINING DA 
es | se? < FOR CONVERSION TO 
. THE PICWIC PLAYER 


¢ 


" 
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SEND 2/6 10-day ie. constructional booklet CONNECTING WIRE SNIP 
entitled “ STROLLE P.V.C. insulated 23 s.w.g. copper 
wire in 100 ft. coils, 2/9 each 
Colours available : Black, Brown, 


a! fone oye ata, A FEW REMAIN ¢ Red, Orange, Pink, Yellow, White, 


Transparent 4 coils for 10/- 
British receivers which have been | This cabinet is offered below cost. It is 


sold in big quantities, and which | suitable for a televisor using tube sizes en 
every service engineer is ulti-| varying from 12in. to 17in., its overall 
mately bound to meet. The| dimensions being 3ft. Sin. high, Ift. 4in 
following makes are included:| deep Ift. 10in. wide. It is complete with 
Aerodyne, Alba Bush, Cossor,| plywood back and ‘‘ Bowler Hat.” Origin- 
Ekco, Ever-Ready, Ferguson,! ally made for a very expensive televisor and 
Ferranti, G.E.C., H.M.V., Kol-| really good quality. Unrepeatable. Offered 
ster-Brandes, Lissen, McMichael, | at £7/5/- or £2/8/4 dep., carriage, packing, 
Marconi, Mullard, Murphy, | ete., 12/6. Note: These are cut for 12in 
Philco, Philips, Pye, Ultra.| tubes, but the holes for the controls are not 
Undoubtedly a mine of informa-| drilled. 
tion invaluable to all who earn a ANK CHASSIS 
their living from radio servicing. : 
Price £1 for the complete folder ; i ; 8.W.G. eres 
Our folder No. 2 consists of 100 . 
data sheets covering ig ~ 
popular American T.R.F. an 
superhet receivers ** all dry ” etc. CENTIMETRE RADAR 
which have been imported into ‘ eB r,t TRANSMITTER , 
this country Names _ include ; " RECEIVER ~ > 
Sparton, Emmerson Admiral ; —new and complete—con- : “4 
Crossley, R.C.A., Victor, etc ™ ’ tains magnetron, rhumba- 4 
Each sheet gives circuit diagrams a, | eh gas, wave ones, : 3 
a ¢ oO . "” 
St. . "on =" Puce for ; Government over £100 each 4 x 9 » , 24 
the folder of 100 sheets is £1 to make ) x 10 » 
Post free Carr. 10/- 
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aa TANTUS 
CAM OUSC TICALE! 


DST ANT HEAT 

NVECTOR 
The nae with the lowest 
peas thermal capacity, 4ft 
‘ong; made from heavy gauge 
sheet steel (galvanised), 1 kw., 
suitable A.C. or D.C. Price only 
£2 or with thermostat £3/15/-. 
Note: The thermostat mounts 
separately and will contro! up to 
three heaters 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 


These require no batteries, and 
will go for long periods without 
attention. Complete with genera 
tor and sounder which gives a high 
pitched note, easily heard above 
any other noise. Also fitted with 
an indicator lamp which in quiet 
situations can be used instead 
of the sounder, or where several 
h’phones are used together will 
indicate which one is being called 
Size 7jin 9in 74in., wall 
mounting, designed for ships’ 
use, but equally suitable for home, 
office, warehouse, factory, garage, 
etc. Price 57/6 each, plus 4/6 
carriage. 


MULTIMETER KIT 
— All the essen 
a . tial parts 
Cry ¥ including 2in 
ade moving - coil 
SHS meter, selec 
s. ted resistors, 
wire for 
shunts, 8 
point range selector, calibrated 
scale, stick-on range indicator and 
full instructions for making 
available as a kit, price 15/-, plus 
9d. post and packing. 
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SENT FOR £1 ONLY 
BLACK AND DECKER 
ELECTRIC TOOLS 


BERBER REE E SB ES 


tin. drill, £5/19/6 or £1 deposit— 
Bench stand for drill £3/7/6— 
Lathe stand for drill, £5/$/- or £1 
deposit. The three items supplied 
for £14/12/- or 43/- deposit 


lM SEE PREVIOUS PAGES 


| frequeney drift 
The output «tage utilises variable negative feedback for tone control, and, but for standard | 
Pentode curtection. nv cut ip the ordinary sense is applied 
op the wave change ewiteh and reproduction of records is particularly good 
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THE 


INFRAY LAMP 


Means real comfort in bed or in work- 
room or other place where air tempera- 
ture is low as it emits Infra-Red Rays 
which not only warm you but relieve 
pain, if you have any, and keep you 


healthy. 


@ Economical because its rays warm 


you and not the room. 


@ Costs only jd. per hour to run 


(electricity at 1d per unit). 
@ Works off lighti 
instructions suppli 


Absolutely safe for 


All complete and 


circuit 


(full 


continuous 
burning, no health or fire risk. 
Ideal for many other uses: over pet’s basket—rearing pup, chicks 
—over desk—work bench, etc 

Completely and eo em guaranteed for five years. 

to work. 


Price 36/-, post and pkg. 2/- 


Money refunded in full if after seven days’ trial you are not com- 


pletely satisfied. 


Please state mains voltage. 


SUPERHET RADIO BY BEETHOVEN 
NOW AVAILABLE FOR LONG, MEDIUM and SHORT WAVES 


Really beautiful walnut ven- 
eered and polished cabinet 
for only 39/6 if purchased 
at the same time as the 
Beethoven 5 valve super- 
het — (illustrated 
above). ht separately 
the price Pu ae cabinet 
is 49/6, HP. deposit on 
cabinet and chassis is 32/- 
only, 


Extremely well built on chassis 
size approx. 9} 7} x8} using only 
first-class components, fully aligned 
and tested, 110-240 volt A.C. mains 
operation. Large clear edge-lit 
dial, Three wave bands covering 
Long, Medium and Short waves 
Complete with five Mullard valves, 
frequency changer, double diode 
triode, pentode output and full 
wave rectifier. Complete with 
Rola loudspeaker ready to operate 
Special cash-with-order price this 
month, £8/17/6, carriage and in- 
surance 7/6. Hire purchase terms £3 
deposit, balance over 12 months 


THE WOLSEY 54 


A really fine ready built modern 
Superhet at the remarkable price 
of £8/19/6 or £3 deposit, balance 
over twelve months 

The Wolsey 54 is an A.C 
mains superhet employing latest 
circuitry covering long and med- 
ium wave bands in an ultra 


CONSTRUCTOR'’S PARCEL 
Contains cabinet as Wolsey 54, 


ata 1/6 (tree with component). 


modern case with illuminated 
dial—overall size approximately 
ll} x 7 x 8—complete ready to 
work—twelve months’ guarantee 


THE 


CLEVELAND 


“ORGANTONE” 


| 


The Uleveland “ ORGANTONE ”™ ts o 
5-valve S-wave band superhet covering 
long wave (1 020-1,875 metres), medium 
wave (187.5-045.5 metres) and short 
wave (16-50 metres). Built to « very 
stringent specification, it attains a 
high level of performance both with 
regard to sensitivity and fidelity 

Osram all-glass miniature valves are 
employed throughuut and lew lose iron 


~~ 


Sate 
q =" 


cored colls in both serial and oscillator seotions,together with permeability tuned I F.'s 


account for a exceilent signal to noise ratio 


changer and 


Pull A.V.C. ls applied to both frequenncy 


LP stages, and particular care has been taken to ensure fréedom from 


A 


proportioned power transformer with a primary tapped for 110-280 volte gives complete 


tevlatiow frou the cine. 
Ohaecsie size we 12in + Tin 


a Tin.—Scale size is 10}in. 


x 4}in 


This receiver hase been tested In particulariy dificult areas and ite stability and noise 


rejection have produced exceptional results. 


be described a6 4 custum-built chassis. 


Price 811/10'+ oF £3 16/8 deposit 


carriage, eto 


, 716. 


A cirealt diagram aod photograph availanle price Q’- post free. 


PROPER EP EPL Phe ee ee te TP i Tb i) Mi i 


am poattion ls provided | 
Ad amply | 


It & an instrument which could fairly 


| VARIABLE POWER 

RESISTORS 
Mounted on substantial frame- 
work, overall] dimensions approx- 
imately 11x34 x6in. high, 25 
amps. 4 ohms. Quite suitable 
for rewinding for other values, 
power rating exceeds 250 watts. 
Adjustment is by twisting pro- 
truding knob which is the only 
part that needs to show in front 
of panel. Price 17/6, carriage 
and packing, 2/- extra. 


HEAVY DUTY MAINS 
TRANSFORMERS 
400-0-400 at 200 m/a. with two 
4-volt L.T. i, both rated 
at 6 ames. ly massive 
job made for am. t equipment— 

limited quantity 19/6 each. 


TRANSFORMER 

LAMINATIONS 
Ideal for making up experimental 
and special purpose jobs. Price 
1/6 per lb. or 1/6 per dozen pairs 
approximately 48 required for 
lin. stack), size 4)}in. x 4in 
(approx.). Small size, suitable 
for output transformers, etc. 
price 6d. per dozen pairs. 


BREAKDOWN UNIT 
Unit for breaking down, offered 
at I'ttle over the price of the 
jin. Aladdin Coil Formers 
Note: all parts can easily be 
removed as they nut and bolt 
together. The unit contains:— 
6 Aladdin jin. coil formers with 
dust cores. 
6 metal 
formers 
1 4-position 12-pole switch. 

6 miniature R.F. chokes. 

2 25 mfd. 25 v. electrolitic. 

30 paper tubular condensers 
002 to .1 mostly for 450 v. 

56 carbon resistors value from 
}-watt to 2-watt. 

2 medium size R.F. chokes 

7 moulded octal valve holders 
1 moulded diode valve holder 
20 mica condensers (moulded, 
silver and ceramic). 

7 insulated top caps for valves 
4 components strips (1 40-way, 
1 ll-way, 1 5-way, and 1 3-way 

1 very useful chassis size 18 x 5 = 
3h4in. Plus dozens of nuts, bolts, 
screws, washers and other useful 
items such as jin. spindle ex- 
tender, etc., etc. 

Price 7/6, post and packing 2/6 


MAKING A CONVECTOR 
EATER? 


cans for above coi 


250-watt elements ideal for use 
with home built convectors, 
towel rails, airers, etc. Price 
only 2/6 each, post and pkg. 6d 


METERS “- BATTERY 
CHARGERS 

2in. square Bakelite cased meter 

reading 0-5 amps Price 9/6, 

post and packing 9d. 


CHANGER 
TRANSFORMERS 
9 v. 6 15 v. secondaries, suitable 
for 6 v. and 12 v. batteries 
Charging rate up to 6 amps 
Amply rated, price 21/6, post 
and packing 2/6. 


UNIVERSAL METER 
2-milliamps moving coil move- 
ment. Complete with sheet 
of printed scales, covering most 
ranges of volts, milliamps, amps. 
Price 9/6 post and packing 9d. 


VALVES FOR V.H.F. 
Type C.V. 64 and C.V. 186 
Magnetrons unused and aran- 
soodk Price £2/10/-, post and 
insurance 10/-. 


HEAVY DUTY CHOKE 
300 milliamps, 7 henrys, 50 ohms 
D.C. Size approximately 4} x 
44 x3in. New, not Governmen 
surplus, price 10/-, plus 2/- 
post and packing. 
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5-WAVE BAND ASSEMBLY 


to ll 
three- 


pack for up 
R.F. stage, 
tuning condenser, slow 
drive, 1.F. transformers 
umerous other parts, make 
a real ly fine receiver. Price £6, 
post and insurance. 
The above are new, 
rom chassis. 
A RICAL BARGAINS 
In addition to our large range of 
radio accessories we also carry a 
good stock of electrical wirin; 
accessories; details of a few o 
these can be found below:— 
T.R.S. CABLES, 250 v. CLASS 
1/.044 Twin flat 
3/.029 Twin flat 
029 Twin with earth 
120 3 Core flat 
036 Twin flat 
036 Twin with earth 
036 3 Core flat 
029 Twin flat 
029 Twin with earth 
7/.036 Twin flat 
7/.036 Twin with earth 
7/.064 Twin flat 


LEAD-COVERED C ABLES 
250 v. CLASS 

3 Core. 

4 Core 

Twin 

Twin 

Twin 

Twin 


but 
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3/.029 
3/.036 
7/.044 
3/.036 
7/.029 
7/064 
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MadetoB.S.S 
ace ay 
shuttered in 
moulded 
Bakelite case, 
8/6 each 
SOCKETS 
HICRAFT 
type for 
5 amp 
shuttered 
ditto 
switch, 
each 


LAMP 


ush 


rting, 


HOLDERS 
Bakelite, 1/- each or 10/6 doz 
Bakelite skirted Batten holder 
1/6 or 15/+ doz 

Bakelite type threaded, for 
with HO. skirt, 1/6. 


fin 


S AMP. 
SURFACE 
SWITCHES 
—HICRAFT 
OblongBrown 
Plastic l-way 
1/3 each 


Oblong White | 


Plastic l-way, 
1/3 each. 


Oblong Brown 2-way 

Oblong White 2-way.. 

Round Brown 1l-way 

Round White l-way 

Round Brown 2-way 

Round White 2-way 
Peerererrrnrrrrrrr rr tt 

§ 15 per cent. discount if bought . 

§ im dozens : 

x 


| 6-wave with pushpull and R. F. stage : 


| A Hi 


| wide and level being almost flat from 10 to 2 
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EMPRESS CONSOLE 


ALSO AVAILABLE AS 
UREAU TYPE 


This cabinet is undoubtedly 
a beautiful piece of furniture. 
It is elegantly veneered ex- 
ternally in figured walnut, 
internally in white sycamore. 


The radio section is raised to | 


convenient level but is not 
drilled or cut. The lower deck 
acts as the motor-board again, 
is uncut, it measures 16 « 14 and 
has a clearance of Sin. from the 
lid. There is a compartment for 
r the stora of recordings. 
Price this Overall , oo of 
monta 15 gns., essentially modern cabinet are 
carr. etc. 12/6—also 3ft. wide, 2ft. Sin. high, and 
available by H.P. terms, deposit lft. 44in. deep 
being 15%. 


DULCI RADIO 
CHASSIS 


Complete range of these famous 
receivers now available atal) our 
branches—cash or Hire Purchase 
—demonstrations gladly given. 


3-wave (L. M. S.) 5-valve 
£12 12 0 Ref B3 
Pushpull oui 3-wave 

£15 15 0 Ref. B3PP Ea 4 
Pushpull with R.F. stage 3-wave 7-valve . 1 0 
6-wave L.M. and 4 short waves (band epee) 
6-wave with pushpuli 


Re 
B3PP/RP 


B6PPRP 
All available on H.P.—deposit 15 per cent, balance over 12 months 


MULLARD AMPLIFIER 


Quality Amplifier designed by Mullard engineers. Robust 
high fidelity, with a@ power output exceeding 10 watts and a harmonic 
distortion less than .4% at 10 watts. Its frequency response is extremely 
,000 C.P.S.—three controls 
are provided and the whole unit is very suitable for use with the Collaro 
Studio and most other good pickups. The total cost of the amplifier 
is around £11. For 30/- extra a unit completely made up and tested 
can be ompges. Carriage in either case is 10/- extra. Data will be pro- 
vided with all orders for components. Send for the ‘‘ Mullard Amplifier 


Shopping List.” 
CHASSIS BARGAIN 


T-valve radio chassi with pe oad 7 watts out- 
put-—denigmed "= high q y reproduction 
but equally good on radio—covers ‘long, medium and short 
wave bands—uses latest midget B.V.A. valves and most up-to- 
date circuitry—price only £12/15/-, or in fine walnut veneered 
cabinet, £14/14—carriage and insurance 10/- extra. 


| GRAMOPHONE AUTO 
| CHANGER COLLARO 3/521 


The latest three-speed type with the 
famous “* Studio” turn-over pick- 
up. Price £11/10/0, carriage etc. 
7/6. 


THE ELPREQ “SELECTIVE FEED-BACK ”" AMPLIFIER 
The amplifier is fitted with 
independent bass and treble 
control, both connected through 
different feed-back loops so that 
no *‘ cut” at all in the ordinary 
sense is applied. The variation 
| which can be achieved, by 
applying various degrees of 
negative feed back in the higher 
and lower ranges of the sound 
strata will accommodate al) 
individual tastes 
We strongly rccommend a 
12in. speaker in order to ms 

the fullest use of the instrument's potentialities. Booklet and set o} 

components available at once at £3/19/6, post, etc., 2/6. Booklet separat« 
1/6. 12in. » er to suit £3, post free if bought with amplifier. 

Now available, ready to work, 20/- extra. 


i 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249, Kilburn High Road, 
Kilburn. 
ng shortly.) 


Post 


Op:a 


orders should be marked 
ee eT mone ne ee re Pere ey Pee Oe eee Ge et he ei ee i 


152-153 Fleet Street, E.C.4. 
Phone: CENTRAL 2833 
Half-day Saturday 
and addressed to 


42-46 Windmill Hill, Ruislip 
Middlesex. 


Phone: RUISLIP 5780 
Half-day Wednesday. 


Dept. 2” 


our Ruislip dept. 


| LIGHT WEIGHT 


Ideally suitable 
for all purposes 
where the intensi- 
fieation of elec- 
tric Ulumination 
or infra red 
required. The 
material used is 
light-weight alu- 
|} minium, highly 
| polished. All are 
plerced for Stan- 
dard Lampholder. 
STAR 

7+" diameter 

6° deep Price 7/ 

| @a. Post ete. 1/3. 
SENIOR 


this | 


40/60 watt lamps. 

Price 6/6 each. 
| Post eto. 1/3. 

5y° 


a* 


diameter by 

deep. Price 

3 Post 
ete. 1/8, 


| 1” MICROMETER 
Exceptiunal purchase 
enables us to offer a 

lin. precison micro- 

| meter at the very low 

price of 10/«, A micro- 
meter is an essential part of 
an neer’s uipment 
You wi i have foun the need 
for one on many occasions 
in the past for measuring 
wire pauge, etc. Price 10/- 


Ost 
NOTE: TE: We now have a waiting 
list for this, orders in rotation. 


12° TELE- 
| CABINET 


| Veneered & 
lished — 
ess 6s glass, 
makes ideal 
jextens ion 
speaker cabinet for 12in. 
19/6. plus 3/6 carr. 


| SOMWEAVE 
This really 
lovely loud- 
speaker fab- 
ric we offer 
at approxi- 


Price 


x 12in., 1/9 each. 

very suitable for covering plain 
wooden cases, for portable radio 
amplifiers etc, 


i CLEVELAND CAR 
sare waned CHARGER 


gives 1j-amp 
charge—uses 
everlasting metal 
| rectifier and ro- 
bust double 
7 woun mains 
transformer—in 
metal carrying 

case with leads and croc. cli 
| Price. 6 volt 29/6. 6 and 12 volts 

39/6, post 2/6. 


29 Stroud Green Beat, Finsbury 
Park 


N.4, 
Phone: ARCHWAY 1049 
Half-day Thursday. 
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Highest quality reproduction 
from STANDARD and MICRO- 
GROOVE records. 


ARIA 


Vv. 
PICKUP TYPE No. 50! E 


NOVEMBER, 1954 


BLE 


RELUCTANCE 


Incorporates the No. 500 Cartridge, and 
has the following features :— 


Precision Cast Arm. 
Very low Vertical Inertia. 
Free-running lateral bearings. 


Single hole pedestal mounting adjustable 
to suit all turntables. 


Mounting Hole 7 in. from Turntable 
Centre. 


Price £4.12.10 inc. Tax 


ae 


CARTRIDGE No. 500 


Very low dynamic 

mass and high com- 

pliance. Easily re- 

placeable sapphire or 

diamond styli. Low 

playing weight—6 to 8 grams. Frequency 
response 15-20,000 cps. Suitability for use 
in all climates. Output 3mV per cm/sec. 


Price £3.6.4 inc. Tax 


Sapphire Styli) 


THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD. 


49-5ia DE BEAUVOIR ROAD, LONDON, N.! 


Still Available— 
R. C. A. TRANSMITTERS 
OF ET. 4336 and ET. 4332. 


| Complete with Speech Amplifiers 
Mi 11220. Wilcox Gay V.F.O. 
and Crystal Multiplifier and all 
tubes. 


Normal frequency coverage of 
the ET.4336 is 2-20 Mc/s. A 
special modified version covering 
900 Ke/s—2,000 Ke/s is available. 


Hallicrafter BC.610 complete with Speech Amplifier, 
BC.614E, Aerial Tuning Unit BC.939A, all Tuning 
Units, Tubes and Coils. 

Large stocks of spares available for RCA, BC.610 
Transmitters. 


Receivers available. RCA AR88 LF and AR88 D, 
Hallicrafter SX.28, National H.R.O. 


McELROY-ADAMS MFG. GROUP LTD. 


Sole concessionaires U.K. 
for Hallicrafcer Communicat'on Equipment 


4, GREYHOUND ROAD, LONDON, W.6 
Cables : Hallicraft, London Phone: Fulham 1138/9 


Telephone: CLissold 3434 


__[RELAYS | __ 


PROMPT DELIVERY 
P.O. TYPES TO YOUR SPECIFICATION 


3,000 TYPES 
10 te 80,000 COILS 1 Make to 8 c/o CONTACTS 
600 and HIGH-SPEED TYPES also Supplied 
LARGE STOCKS 
OF 
KEYSWITCHES 


_* 


THE 
KEYSWITCH CO. 
ALL POST OFFICE EQUIPMENT 
SEND ALL YOUR ENQUIRIES TO 


19! KENSAL ROAD, LONDON, W.10 
LAD. 666 
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Out of this world...... 


he Hi-Fi’’ enthusiast wants reproduction that is a 
pure re-creation of the original performance. And that is what 
we ¢ lassic always try to provide—a quality that one of our 


customers recently described as “ Out of this world.” 


1 selection of typical “Hi-Fi” equipment Ba 


in straight au) 


. . — ’ redi c bury Wat 
LOUDSPEAKER UNITS Tome ar HIRE PURCHASE TERMS “ “oy 
té& 1 


veneer ) 


ej 
aS 
. 


veneer. D 


posi 
Cash Price 9 P'mts.of Deposit 


2001n 


al 
- 
J 
s 
— 
o 
= 


iad 
PODS OOSS-'' 


42in. high 
onl 


-_ — 
ESreSss 
~ eee 
COdanMomon 
tw 
SeasoeSo-s 


SooawMOe@00@ 
rs 


obbabeohorsh 
SSSeteases 
Sooaw eoaamce 


zx 
e 
~ 
o 
een 


Radiogram 
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MOTORS AND PICKUPS 
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Wherever you are, at home or overseas, we can ship your 


x answer your queries. The quality is truly “ out of 


.... but we've got it at Croydon 


GLASSIEG BLECTRIGAL GO LTD 


352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2 
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A Grand Combination 
INTERNAL QUALITY — EXTERNAL BEAUTY 


G.E.C. OCTAGONAL 
SPEAKER CABINET 
METAL CONE £12. 10.0 
SPEAKER Carriage 10/- 


as MATCHING CABINET 
4 FOR AMPLIFIER 
£12.10.0 Carria-e 10/- 


In Walnut Mahogany or Weathered Oak 


Carriage 2/6 


OSRAM 912 

| have completed tests on the sample octagonal! 

AMPLIFIER * Cabinet which you brought over to us recently 
Kit Price £22.2.9 and find that it fully meets the G.E.C. specifica- 
Carriage 5 tion. It is extremely satisfactory in all respects."’ 


—F. H. BRITTAIN, RESEARCH LABORATORIES, 
G.E.C. LTD., WEMBLEY. 


TELE-RADIO (1943) LTD 


189 EDGWARE ROAD LONDON, W.2 
Phone : PAD 4455/6 


Shop hours: MONDAY—SATURDAY 9 a.m. to 6 p.m THURSDAY 9 a.m. to | p.m 


NEW! AMAZING “SELF-BUILD” 
wr cows, FURNITURE 


easy 
BS NO SKILL NEEDED! 
NO SPECIAL TOOLS! 
cuicKy Anyone can easily 
and its in assemble one of 
so easy a child these kits and 
could make it/ SAVE POUNDS! 


Think of it! Quality furniture—mainly in SOLID on, 
Walnut or Mahocany—so cleverly designed that you 
easily put it together yourself ani save pounds. Positively 
no skill needed. Everything tongued, grooved, dove- 
tailed and satin-finished, ready for instant assembly. It’s 

easy, it’s fascinating, and you get 

superb quality furniture at 

astonishing prices. 

THIS BOOK WILL TELL YOU 


oF Table Bathroom 
Furniture edle work Cabinets (every 


woman wants one abineta, etc 


UPL TUCT TT 


\% NE real photos, dimens s, and 100 per cent 
ot mi stac : a : ‘ " “1 a wy 
Ps) R 


wf i ( pt 


%y -~ ys oes : Quartz Crystals of any shape and size cut and 
y a details of Easy Payments — ground precisely to specification and coated, if 

Write if you prefer ne wl pag o< required, with Gold, Silver Aluminium or 
NAME 1} Rhodium, etc 


ADDRESS 14 D Brookes CrysTALs Ltp 


Suppliers to Ministry of Supply, Home Office, B.8.C., etc 
FURNI-KIT (Dept. W.S.4) EARLSW OOD STREET, GREENWICH, LONDON, S.E.10 
29/31, WRIGHT'S LANE, LONDON, W.8 Phone: Greenwich 1828 


Parts fit like magic! No skill needed! pen + essa eati cam 5 sett 
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SGHAETING 


product desionu 


Flexible Remote Control Shafts 
meet a definite need in product 
design which no other mechan- 
ical elements or combination 
of elements can meet as simply 
and economically. 


They offer such notable advan- 
tages for remote control and 
coupling that it will pay to con- 
sider them whenever one of 
these problems arises. 


TECHNICIANS AND 

DESIGNERS 

The S. S. White Flexible Shaft Handbook 
which gives full information on the various 
aspects of Flexible Remote and Power 
Controls is obtainable upon request 


NY 
a NEI he i 
Specialist 


Manufacturers of 
=. Flexible Remote Control! 
and Power 
i“ — SHAFTING... 


White 


€e. OF CREAT BRITA itVoO 


INDUSTRIAL DIVISION 


BRITANNIA WORKS, ST. PANCRAS WAY, LONDON, WN.W.! 
Telephone: EUSton 5393 


L-R-S —_ 
TERMS 


LEAK esiiomins 


for the Connoisseur 


Estd. 
EASY 


The amazing New 


“TL/10” AMPLIFIER and 
“POINT ONE” PRE-AMPLIFIER 


This 10-watt amplifier maintains, in 
every respect, the world-renowned 
LEAK reputation for precision engin- 
eering, fine appearance, and fastidious 
wiring. The Pre-amplifier will operate 
from any well-known pick-up, whether 
crystal, moving iron or moving coil. 
Provision is made for Tape Recorder 
and Play back and, as an exclusive feature, readily accessible 
jacks are provided on the front panel for instantaneous use. 
See maker's advt. p. 95 for full technical specification. 

The total Cash Price for these Two Units is £28.7.0. Our 
NEW EASY TERMS are £3 Deposit with order and 14 monthly 
instalments of 40/- (carriage and crate free). 

if you require FINEST by REPRODUCTION together 


with WORKMANSHIP of the HIGHEST ORDER your choice 
must be 


x | LIEAIK| * 


ee ee ee 
The very latest 
LEAK DYNAMIC PICK-UP 
with detachable heads is now available from stock. 
UOP PPL PSL CLL LPL LPPLLPCLPL es, 


The L.R. SUPPLY COMPANY LTD. 
BALCOMBE eu. SUSSEX 


DEPOSIT 
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Z & I AERO SERVICES LTD 


MARCONI 
@ SIGNAL 
mrs GENERATORS 


rF-390G 16-150 Mc/s 

TF-390G/7 4-100 Mc's | 
TF-517F/1 150-300 Mc/s and 18-58 Mc/s £25.0.0 
TF-517F/1 130-260 Mc/s and 18-58 Mc/s £25.0.0 


Also, FM-AM, 0.4-60 Mc/s, TF-144F and G, 85 Kc/s-25 Mc/s and many other 
types of Laboratory and Test Equipment. 


Delivered free in U.K. 
for orders of two or 


more. 


All this equipment is guaranteed to be in perfect operating condition with correct 
calibration charts. 

This exceptional offer enables Laboratories, Radio Service Engineers and Amateurs to 
acquire high class test equipment at a fraction of its original price 


Should you wish to view the above signal generators, please write or phone to :— 


Z & I AERO SERVICES LIMITED 


19, BUCKINGHAM _ STREET, LONDON, W.C.2 Telephone : TRAfalgar 2371/2 


PLEASE WRITE FOR FULL CATALOGUE OF TEST, RADIO AND AIRCRAFT EQUIPMENT 


—SOLDERING—| |cive your winpincs 
SAFE—SIMPLE—SPEEDY A GOOD LIFE 


oom yo ee : 70/- IMPREGNATE WITH A BLICKVAC 
—_—_ ace Post free HIGH VACUUM IMPREGNATOR 


_ Full range of models available to meet the 
} needs of 


% The large-scale Producer. 
%& The Research Laboratory. 
% The small Rewind Shop. 


% BALANCED GRIP SOLDERING GUN & GLICKVAS UNITS MEET THE 


Specially designed for easy soldering on hard-to-reach job MOST STRINGENT SPECIFI- 
TRIGGER CONTROL. Now in an unbreakable case. 


te EXCLUSIVE ALLOY TiP—never needs re-tinning, lasts in- CATIONS. 


definitely under normal use 
+ INSTANT HEATING—Ready for soldering in 6 seconds. Outstanding features : 


COMPACT LIGHTWEIGHT—slie into your pocket or tec! % Ease in Control. * Simple attachment of auxiliary 
ie, weighs only 94 cunann autoclaves. ye Best quality fittings. 3 Fully demountable 
to facilitate cleaning. 


The PRIMAX-SOLDERER is ch» ideal tool for any RADIO- 
TV-TELEPHONE mechanic or amateur. Just the tool for UNEQUALLED FLEXIBILITY AND PERFORMANCE. 
ser calls and small jobs on the bench. The Primax- : , 
Seierer works on a different principle from that of commonly Units available for: 

known soldering irons. A current of high amperage produced VARNISH BITUMEN 
n the transformer will heat the soldering tip within 6 seconds W 

Available 110, 200/220, 220/250v. 50 cycles, 60w. if Coll | , POTTING RESINS 

your problem is Coll impregnation 
ONE YEAR’S GUARANTEE P preg 


CONSULT BLICKVAC 


Sole Distributors -— Write today to 


$. KEMPNER, 19 Ebury Street, London, 8.W.1 
Tel.: SLOANE 2447 & 3586 + Through wholesalers & retailers HAMILTON ROAD WORKS, HAMILTON ROAD, $.£.27 


Associated with Blick T.me Recorders Ltd.. Blick Engineer'ng Ltd. 
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SELENIUM 
RECTIFIERS 


consult 


HETHER the need is for a single 


unit or a supply running into 
.. if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its 


thousands. 


characteristics cver long 
. the answer is to be found 
Electrix. 


periods .. 
with 
@ Electrix Rectifiers are characterized 


by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met from 
** standard ”’ types, or 


@ ‘To specification” models can be 
quickly prepared. 


@ Quotations by return... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


Here are some typical “standard ’”’ full-wave types 
each 


List Price 9/- 
ma 13/6 
“ 226 
35/- 


Output 12/15 Volts D.C. | Ampere. 
Output 12/15 Volts D.C. 2.5 Ampere. 
Output 12/15 Volts D.C. 4 Ampere. 
Output 12/15 Volts D.C. 6 Ampere. 


Trade Supplied 
@ Heavy duty rectifiers with say 
230/250 volts A.C. input and 220 
volts D.C. output a speciality. 
@ We use only freshly manufactured 
selenium plates and components, 
no ex-W.D. materials whatsoever 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone : KINgston 4585 
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TRUVOX 


Zen 
TAPE RECORDING cop Sag, FIER 


Expressly designed to correctly operate 

the TRUVOX Tape Deck Mk. tli—for 

Recording and Playback — a3 ohm 

speaker, also supplying power for erasure 

and biassing. Additional facilities are as (a) a pre-amplifier 
to feed a power amplifier for the playing of recordings at 
greater than normal volume (for auditorium purposes, etc.); 
(b) a pick-up amplifier to operate a loudspeaker direct from 
a gramophone pick-up; (c) a two-station radio receiver for 
direct listening or recording with a TRUVOX Radio Jack. 
Three Input Jacks. Output: 4 watts output at 3 ohms. 
Oscillator: Fixed frequency at approximately 45 kc/s. at 
high impedance. Erase voltage at least 150 v. Bias 80 v. 
approx. Level indication by Magic Eye. Hum level: 
50 db down at 4 watts. Frequency Response: Fixed 
recording characteristic. Variable replay characteristics. 
Fixed level response as pre-amplifier. With TRUVOX 
heads and modern tapes, gives a substantially level response 
from 70-10,000 cps. A.C. supply mains 110-250 v. 


TAPE DECK 
MARK Ill U 


22: 


List Price 


Now available with BSS sense of tracking. Suitable 
for playback of new pre-recorded tapes. Three-motor 
drive. ‘Drop-in’ Tape loading. Push-button control, 
electrically and mechanically interlocked. Separate push- 
button brake. ‘‘ Fast-forward "’ and “* fast rewind "’ without 
tape wear. Silent drive eliminating “‘ wow" and “ flutter.’ 
Half-track working, and two tape speeds of 74 inches per 
second, or 32 inches per second. Visual 
playing-time indicator. With a suitable 
amplifier, the equipment covers a frequency ‘ 
range from 50-10,000 c.p.s. at 74 inches per 

second 


TRUVOX LIMITED 


HARROW MiDDLESEX 


Sales Office: 15 Lyon Road, Harrow, Middlesex 
Technical & Service Depts. 
Middlesex 


PRODUCT 


Telephone : Harrow 9282 
328 The Broadway, Station Road, Harrow, 
Telephone: Harrow 4455 
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) VALVES 


Great Britain’s 


One Year’s Guarantee SALE | 


_— FROM 
TYPES ds 


hk r6 
KT 
MSP4 
MS Per 
M&Penb 


wb VSWOAAaAH 


6J6 
GBATGT 20/2 
OA@KTGT 16/5 
OBQ7TGT 15/1 
aveaT 16/5 | ai 

7H7 146, aa }) 
AI 13/8 

AZS1 13/3 
AZO DW4) 


HKSAR K SBE Hoes 
SSAeK KASH: +8 


Coe tO ee ee 
SQ-ISe®e Donon a 


1TH 
4TBA 


RADIO STETHOSCOPE 
A novel device aptl 
alled a Radio Steth 


Mail-Order House 


© 


toro 
rronw 


ARK ASK D———— aD RWM—c% 
nts 


PAINT S 


Easi 


nae 


4 thas 


RWW HTH NK COV HNMBOe = = 


BBWNwVBWWBSWOOGOONWK 


Tax Free 


AL 6 


ie ially39 6 


BAAS OCABDAH _ MOWAMD ~ DAMD|N" 


: - 
eS TO OO 
DAMN DKON ODaOaSnwe® 


aa oe | twiee 


DEMOBBED 
Valve 
* Manual "’ 


°2/3| 


VCR 97 NEW 


EMISCOPE 
Type 4/1 
3”’ Electrostatic 


20/- 
12” Type 511 


Electrostatic 
same base 
as VCR 97 


/£4-10-0 


Haber ae — 


stand, 19/6. 


and Otonthly 10 /- 


AC BLEC 


PRAYER ¢ =F 


= Lt] i 
it 


ng Adaptor 


Bies sie PAINT STRIPPER 


“9000 " 
AUTOMATIC 
BLOWLAMP 
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RO Antennas, 1ft. section 
interlocking and 
tending, copper plated 
BARGAIN. 2/6 lozen 


B.T.H. GERMANIUM CRYSTAL 
DIODE. Complete with Blueprint 
and operating instructions. 2/~ 


7 6 bo ge 7 6 
OM 21)- 

Electric Soldering 

6 Watts. Press 

ted. Corrosion 

lewsigned tor 

mited quantity 


Yours for only 


5/- 


QUICK, SURE 
SOLDERING 


LOW CONSUMPTION 
NOW ! The Primax Instant 


heating solder gun with exclusive alloy tip 

Never needs re-tinning. Beautifully bal- 

with auto trigger control, it heats 

instantly—uses current only while actually 

soldering 

A ROBUST ENGINEERING JOB for 
PROFESSIONAL and AMATEUR 


The PRIMAX Balanced Grip 


iz. Solder Gun 


Obtainable on the above terms ONLY FROM 


“AUSTIN, KAYE 


408 STRAND, ane W.C.2 


anced, 


220/250 V 
A.C. only 


& CO. 
LTD. 


Heat, shock and moisture proof. 
Diameters from 0.5 mm. to 30 mm. 


in 36” lengths. 


It is manufactured 


in all colours and bi-colours. 


SPICERS LIMITED 


Bridge St., 


London, 


E.C.4, 


Tel.: CENtral 4211 
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THE 

The superlative perform- Abridged Specification 
ll a Tape speeds, 74in. and 3}in. 
reflection of the high MAGNETIC RECORDER sec. Fast Forward and Rewind. 
standard of workmanship ; 
in the instrument. Of eee a 
British manufacture, em- setle , ’ Se ee oy lee 
ploying a tape mechanism 
made by the company in Rad. and Gram. Frequency 
its own precision machine i 

shop, the ‘ CONCER- j response 7tin./sec. 50-10,000 
TONE” a ee é. gis es a cps. within 3db, 3}in./sec. 50- 
tures essential to a first- a 

cians, tanteemnanl 1 : 6,000 cps. within 5db. Bias 


freq., 51 ke/s. Half track 
if you would like further : ves ig 
details of this really high ; 4 mat] wer" ae recording. Interlocked controls 
fidelity recorder see your . 5 er > +e , Wow and Flutter not 
dealer to-day. In the 2 than 0.2° 
event of difficulty, write \ a - Ol ae ee 
enclosing a S.A.E. Due to P, a inaudible). Recording to Inter- 
to the large volume of . Ca 
te a — a ; i Blue and Grey rexine. Storage 
days delay in despatch. ‘ ' ae . for Mic. and Mains lead. 
The - ga gar ogy 8 . , Detachable lid. Gross weight, 
is worthy o e title 
British Manufacture, and 48 i2 26 Ibs. For 200/250 v. A.C. 
well worth waiting for. GNS COMPLETE MONTH WARRANTY | ony. 


H.P. 130/- Deposit © 24 payments of 50/- ®@ 2 year warranty 


FISHER ELECTRONICS COMPANY LTD. 
70, BREWER ST., LONDON, W.1. Phone: GER 3376 
TRADE & EXPORT ENQUIRIES WELCOMED. 


Open on Saturdays 10—5, Weekdays 9—6 p.m 


lt onnorsseur with DIAMOND STYLUS! 


The SUPER LIGHTWEIGHT PICK-UP 
can now be supplied to order— 


with an armature system fitted with diamond stylus, 
Price complete with one head (either Standard 78 r.p.m., 
or Microgroove, 334 and 45 r.p.m.) fitted with diamond 
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each 
additional head £5.12.9d. plus Purchas Tax £1.16.2d. 
Replacement armature system fitted with diamond 
stylus £3.13.0d. plus Purchase Tax £1.3.5d. 


a a, Self-compensating Servomatic 


Position scales. Inputs Mic., 


more 


national Standard. Cabinet— 


HEAD PICK-UI 


Existing model with sapphire 
system still available. 


3 SPEED MOTOR 
New Price: 
Retail Price ..£17 15 0 
Purchase tax.. 5 13 11 
Total Price ..£23 8 1! 
S= — , SPEED MOTOR 


A. R. SUGDEN & CO, (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Tel: HALIFAX 69169 
Telegrams: ‘‘ Connoisseur, Brighouse "’ 


Facsimile in Sound 


r OVI RSEAS AGENTS: 8. Africa: L. Procter (Pty). Ltd., 63 Strand Street, Cape Town. Australia: J.H. Magrath & Co. Pty. Ltd., 208 Little 
sdale Street, Melbourne — The Astral Electric Co, Ltd., 44 Danforth R« vad, Torento 13, Ontario. New Zealand: Turnbull & Jones 
Ltd., Head Office, 12/14 Courtenay Place, Wellington. Hong Kon i, Ube Radio People Ltd., 31, Nathan Road, Hong Kong. Malaya: (Main Dis 
ibutors) Eastland Trading Co., 1 Prince Street, Singapore. (Main Distributors): Danby Radio Corporation, 2042 Chestnut Street, 
Philadelphia, 3, Pa. Audio $ upply Laboratories, Nickels Arcade Buildings, Ann Arbor., Michigan 
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Opportunities for Engineers 
with the Guided Missiles Division of 
‘ENGLISH ELECTRIC’ 


The Guided Missiles Division of The ENGLIsH ELectTri 
Company Limited, Luton, now wishes to fill a wide 
variety of vacancies. In particular, the following are 
required : 


Radio and Radar systems Engineers 

Circuit Development Engineers (including work on 
transistors) 

Engineers to design & engineer micro-wave equipment 


Instrumentation with transducer design 


experience 


Engineers 


Engineers for Field Trials Radar and Communications 
equipment (including some vacancies for Australia) 


Houses are available for some of the Senior Engineers. 


There are also vacancies for Intermediate and Junior 
Engineers and Laboratory Assistants 


All these offer splendid opportunities for promotion in 
this new Industry. 


Engineers should be Honours Graduates or have tech- 
nical qualifications to H.N.C. or equivalent standard 
together with relevant experience. 


Applications, quoting SA54, should be sent to Dept. 
CPS, 336/7 Strand, WC2 


ENGLISH ELECTRIC 


ENGLISH ELECTRIC MARCOPRD NAPIER 


Now Opes 
The Walk-atound Shop 
52. TOTTENHAM COURT ROAD, W1I. 


(A few minutes from Lyons Corner House) 


Here's a new idea in buying your equipment. 
Just walk around and take your choice—in 
your own good time—of a wide selection of 
surplus items. Come and pick your bargains. 
Note the price tickets. 


COSSOR GANGING OSCILLATORS MODEL 343 
BEAT FREQUENCY OSCILLATORS 
MULTI-RANGE TEST METERS 
and numerous other items. 


A large and varied stock of 
VALVES, COMPONENTS, 
TRANSMITTERS, ETC. 


RADIO RECEIVERS, 


AIRCRAFT GENERATORS, MOTORS, CUT-OUTS, 
SOLENOIDS, DIMMER SWITCHES, 
TERMINAL BLOCKS, PUMPS, ETC. 


PROOPS BROS. LTD. 


Open al! day Saturday. LANgham 0/41. 
We also have a Walk-around shop at:— 


39, CAMBRIDGE ROAD, KINGSTON-ON-THAMES 
KINgston 4614 


TWO SPEED—SIMPLE PUSH BUTTON 
CONTROL 


THE NEW K6 UNIT 
List Price 1 9 GNs. 


SEE AND HEAR 
YOUR LOCAL 


IT AT 
DEALER 


MODERN TECHNIQUES 


138-144 Petherton Road, London, N.5 
Te Canonbury 5896 
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FERGUSON 


RADIO pipiens ete LTD. 


require 


JUNIOR 


SENIOR 
DEVELOPMENT 
ENGINEERS 


for their well equipped 
and conditioned Laboratories 
at 


SPENNYMOOR 


The qualifications are 
initiative, sound technical 
experience in the field of 
electronics, including 
television, radio and test 
equipment. Permanent 
progressive posts offering 
exceptional promotion and 
prospects. Entrance to 
Pension and Life Assurance 
Fund. 


Write stating age, experience etc., to :— 
PERSONNEL MANAGER, 


FERGUSON RADIO CORPORATION LTD 
GT. CAMBRIDGE ROAD, ENFIELD, MIDDX 


WE PAY TOP PRICES 


AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 


LOOK AT THESE EXAMPLES 
For equipment in good condition 


Receiver, R54/APR4, complete 
Transmitter, ET4336 

Test Set, TS!3 

Frequency Meter, TS175/U 
Frequency Meter, BC22! 
Receiver, BC348R 


We pay similar remarkable prices for— 


RECEIVERS. RIII/APRS, RS/ARN7, AR88D, 
BC348, CR9I. 

TRANSCEIVERS. ARCI, TCS, BC800, RTI/APN2. 

TRANSMITTERS. TI!/APN3, ARTI3. 

INDICATORS. iDI7/APN3, BCIISI, BCI152. 

TEST SETS. Any unit with prefix “TS” also 
1E19, 1-208, BC713A/BC7I4A, 

MODULATORS. BC109!1, BCI142. 

SYNCHRONISER. BC! 1/48. 

POWER UNITS. RA34, RA42, RA62, RAB8B, 
RA90, MG149, PEIS8, DM28. 

TUNING UNITS. TNI7, TNI8, TNI9, TN54, 
TUS7, TUS8, TUS9. 

CONTROL GEAR. BCI150, BCI1I45, JB9I, JB95, 
JB98, JB102, C45-ARCI. 


And almost every American made unit even if not 
mentioned above. 


Phone us immediately, transfer charge. 


TO HAMS WHO PURCHASED BC34, 
BC342, BC312, etc. Post to us all the bits 
and pieces which you removed, i.e., plugs, 
sockets, dynamotors, etc. We will pay you 
several pounds for this junk. You need not 
write; just send it. 


TO OVERSEAS BUYERS 


We have the largest stock in Europe of American 
Government surplus electronic equipment and we 
would be pleased to quote by return of post against 
your enquiries. The following are a few examples 
only of the equipment which we can supply from 
stock. 


ET4336 Transmitter 

SCR720C Search Radar, complete 
BC348 Receiver 

ARTI3 Transmitter 


eecceeeeeceseceeeses® 


Deal with the firm that has been established for 
twenty-five years. 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 


Telephone: Central 7834/5/6 
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with recorded sound choose 


_ FERROVOICE 


MAGNETIC RECORDING TAPE 


The pigment is dispersed and milled, with 
> 6 Sa the highest possible signal-to the highest degree of control, thus 


noise ratio—excelling in high-frequency ensuring a uniform dispersion of the 
response. oxide particles within the binder 
Does not curl—lies flat on the transducer 
head, giving better frequency response Has a superlative dimensional stability— The spools were designed to incorporate 
and smooth tracking negligible stretch, and the highest the “universal "’ hub, perfect balance, 
possible tensile strength and negligible rotation noise. 
Has the lowest possible surface friction— ** FPERROVOICE '’ products are subject 
eng wae on transducer heads, and Discourages static collection during fast to continuous development by our 
guide pillars forward, and fast re-wind operations technical staff 
Has the best possible dispersion of oxide ** FERROVOICE” has a Coercivity of 
particles, free from coagulation, and The Kraft Paper base has been selected 270 oersteds (BHC) remanence 
flocculation ensuring low noise level after careful development with the paper 730 gauss, when subjected initially to a 
ls correctly heat-dried to preclude manufacturers—flexibility, and super- magnetising force of H 2,000 oersteds 
"* blocking” and sticking, layer-to-layer calendering being prime considerations 
under storage conditions The Lacquers are pigmented with the 
highest grade powder The individual 
The Lacquer is formulated to attain the particle size is less than one micron 
maximum adhesion to the base material (0.000039 inch) 


Suitable for Sing‘e or Double Track Ressetee, Length | ,200ft. 
on Tin. Diameter Sp $0 C.P.S. to 10 RETAIL 


y 
ke/s. at 7.5in. per sec. Breaking strain exceeds 4ib. PRICE 


MAGNETIC COATINGS LIMITED 


GROSVENOR GARDENS LONDON SWI e SLOANE 9129 


WORKS & LABORATORY 25 DASHWOOD TRADING ESTATE 
LARCH ROAD LONDON SW BALHAM 5579 


WEYRAD 


.F. TRANSF High Sensitivity 
STANDARD | es 


PANEL 
MOUNTING 


Moving Coil Ranges 
from 154A 


Moving Iron Ranges 


T Y P E P . 5 ° from 5 Milliamps 


A HIGH-PERFORMANCE TRANSFORMER “UITABLE FOR USE 
WITH A WIDE RANGE OF VALVES AND AVAILABLE FOR , 
DELIVERY FROM STOCK IN LARGE QUANTITIES. ROBUST Movements are independent of each other and any two 
CONSTRUCTION AND EASE OF INSTALLATION RENDER ranges may be incorporated. Panel space 13 saved and 
IT OF PARTICULAR INTEREST TO MANUFACTURERS it enables more convenient observation of inter- 


SIZE 1g” SQUARE x 34” HIGH. dependent a SS for prices and 
OPERATING FREQUENCY = 460 Ke's. on pemagea 
BANDWIDTH = 8 Ke/s. AT—6 db. 
“Q"’ AT 460 Ke’s. 130 (NOMINAL). 


SPECIAL VERSIONS CAN BE SUPPLIED TO MEET MANU- 
FACTURERS' REQUIREMENTS. 


BRITISH PHYSIC 1B DAB OR ATORIES 
od 


RADLETT, HERTS. Tel.; Radlett 5674/5/6 


WEYMOUTH RADIO MFG. co., LTD., M. R. Supplies ne Nos Oxford Street, W.C.1 
CRESCENT STREET, WEYMOUTH, DORSET. 


m 6P.20 
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GOODSELL | 


7 . . . . 


WILLIAMSON Amplifiers (below) 
Type illustrated is the GW12 fitted with 
large ‘C’" core output transformer. 
Price GWi8 £33 :15:0 
with ‘C’ core £38; 5:0. 


Gwi2z £27:10:0 
with ‘C’ core £32 0:0. TYPE PFA Pre-amplifiers (above) 
The latest PFA unit is built especially for 
use with our range of Williamson Ampli- 
fliers. Separate bass and treble control in 
equaliser section. Low noise—high gain 
>mv Input. 6 valves. Price £20, 


Demonstrations of all these units ot B. K 
Partners Lid., 229 Regent St., London, W./. 
and Classic Electric Co. Ltd., Croydon. 


GOODSELL LTD. 


40 Gardner Street - Brighton | * Sussex. 


Tel. ; Brighton 26735 


SPECIALISED LOUDSPEAKER ENCLOSURES 
Some of the fine loudspeaker systems demonstrated daily on audio 
amplifiers by LEAK — ACOUSTICAL GOODSELL — 

ROGERS ARMSTRONG 


te =%jH.P. TERMS AVAILABLE 


These and other high fidelity equip- 
ments are demonstrated at our § - 
rooms: Daily 10.30 a.m. - 5.30 p.m 
Saturday 10.30 a.m 12.30 p.m 


B. K. PARTNERS LTD. 


229, Regent Street, London, W.1. (Entrance Hanover Screet) Phone : REG 7363 
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NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voitage or Mains 
Wlustrated are a few signal lamps taken 
from our wide range. The insulation of 
every Arcolectric signal lamp will resist 
a flash test of 1,500 volts A.C 
The S.L.90 illustrated here is a typical ‘ 
Arcolectric low voltage signal 
lampholder. it is designed to accept 
popular MES. bulbs. The bulb is 
accessible from front or rear of panel 

The domed plastic lens surrounded by a $.88/N 

polished chrome bezel gives a most 

attractive panel appearance. This holder 

can be fixed’in a single 3" hole 

The mains voltage signal lamp S.L.88/N 


is supplied complete with an M.E.S. neon 
tube and a suitable series resistance. 


Write for Catalogue No. 128 


ARCOLECTRIC 


SWiTCHES: tTo 


S.L.82 $.L.92 
CENTRAL AVENUE, WEST MOLESEY, SURREY . TELEPHONE: MOLESEY 4336 (3 LINES) 


t-F.M. FEEDER UNIT TRANSISTORS 
£19 .19.0  incwsive CRYSTAL DIODES 


What they are and how to use them 
FOR USE NOW ON 8. R. BETTRIDGE 


TRANSMISSIONS FROM WROTHAM (Osram Valve and Electronics Dept. of the 


General Electric Co., Ltd.) 
72 pages 53 diagram: and half-tones 5/- 


i nsoer Headings— 
SEMI-CONDUCTORS 
CRYSTAL DIODES AND HOW THEY WORK 
TRANSISTORS AND HOW THEY WORK 
GERMANIUM DIODES IN TV CIRCUITS 
MISCELLANEOUS CIRCUITS FOR GERMANIUM 
DIODES 
TRANSISTOR CIRCUITRY 
PRACTICAL RADIO CIRCUITS FOR  POINT- 
CONTACT TRANSISTORS 
MISCELLANEOUS POINT-CONTACT TRANSISTOR 
CIRCUITS 
JUNCTION TRANSISTOR CHARACTERISTICS 
JUNCTION TRANSISTOR CIRCUITS 
TESTING OF DIODES AND TRANSISTORS 
THE TRANSISTOR AND ITS EQUIVALENT NET- 
WORK 


6 Stage high sensitivity F.M. feed&r unit with built-in 
C. power supply. Complete band II coverage. 

Grounded grid triode low noise R.F. stage. High 

stability frequency changer. 2 stages of high gain I.F. 

amplification, Latest type ratio discriminator using UNIT CONSTRUCTED TV RECEIVERS 

balanced diodes. Pre-set control for minimum A.M. EY 

ngise. Special de-emphasis circuit. One stage of high E. N. BRADL 

fidelity L.F. amplification. Specially designed for 92 pages 50 diagrams and half-tones 6/- 


F.M. reception and ease of operation Full details for building units which make up into comp®#te 
local or long-range receivers to suit all areas, using any tube 


Place your orders NOW for early delivery. size from 3in. to 15in. Operating and fault-finding data are 
included 


CONCERTO RECORDERS NORMAN PRICE (PUBLISHERS) LTD. 


54 Lansdowne Place, Hove, Sussex. Hove 70776 | | 283, CITY ROAD, LONDON, E.C.! 


~_- 


NOVEMBER, 1954 WrrELess Wor_p 


CORA: 
MAY WE SEND 
Type O-120 YOU PARTICULARS? Type O-100 
Portable, High-Sensitivity Audio ‘Scope. 4mV/cm. Sensitive General Purpose "Scope. Direct-coupled ‘X 


r.m.s.;—3 c/s to 25 Ke/s. and ‘Y’ Amplifiers Triggered Time-Base, Time and 
Voltage Calibration ;—Zero to 4 Mc/s. 


Furzehill Laboratories Lid. 


SHENLEY ROAD + BOREHAM WOOD - HERTS. Cables : FURZLAB, LONDON. Tel.: ElStree 3940 


High quality material and 
dimensional precision are 
attributes of Bullers die- 
pressed products. Prompt 
delivery at competitive 
prices. 


We specialise in the manufacture of 
PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high temperature insulation for capacitors 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 2234! (5 lines): Telegrams & Cables: Bullers, Stoke-on-Trent 
iron Works : TIPTON, STAFFS London Office: 6, LAURENCE POUNTNEY HILL, E.C4. 
Phone: Tipton 169! Phone ;: MANsion House 9971 
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ark 


Our O-88 series has been especially developed 
for use with magnetic recording equipment 
These microphones are equally sensitive to 
sound reaching it from all directions 
They are obtainable with different voltage/fre- 
quency response curves, to suit your special 


requirements 


Sole Importers to Great Britain: 


TRIANON ELECTRIC LTD. LONDON NW10 
95, Cobbold Rd., Willesden Telephone: Willesden 2116 
Sole Distributors for the wholesale ond retail trade 


E. & S. DISTRIBUTING CORPORATION LTD. 
33 Tottenham Court Road, London, W! Telephone: Museum 6667 


WHERE TWO ARMS 
ARE BETTER THAN ONE 


“° 
Nw METRIX 
type 440 POCKET TESTER * SOFT LEATHER 
ca 


CARRYING CASE 


Ovtclassing prev 
multier r r performance 
COMPARE IT 
OVERCOMES TRACKING ERROR at ce roc” 
Adaptor for ACOS heads price 10/-, Pur. Tax 3/4 
Ask your dealer for details. 
A Magnum product made by:— 
BURNE-JONES & CO. LTD. 
MAGNUM HOUSE 
309-317 Borough High Street 
Moa: - i (“i i #i i * —_ ——_—raepmmmsss: 
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RADIO. ENGINEERING 
OF SURPASSING EXCELLENCE 


| MODEL ‘680x’ 
COMMUNICATION RECEIVER 
4 30 Mc/s to 480 xc/s 


USED PROFESSIONALLY IN ALL PARTS OF THE WORLD 


Compare critically the Eddystone ‘680X " against world- 
wide production of similar equipment and you will find 
nothing to equal either the performance or the construction 
of this receiver at anywhere near its price level. 


i diecast assis ensures robust mechanical strength and 
js the electrical screening. The large open dial 

ted and permits precise tuaing and re-setting 

ed, geared tuning mechanism is a masterpiece 


of light engineering; its perfection can only be judged by practica! 
experience 


The *' 680X has a first-class electrical specification. Fifteen valves 
are used; two RF and two IF stages, separate oscillator and push- 
pull output Figures for sensitivity, noise, selectivity and image 
ratio are excellent. Frequency drift is negligible on all ranges 

The ‘* 680X receiver is handsomely finished in polychromatic grey 
and has an all-round performance of the highest order 


LIST PRICE £106-0-0 EX WORKS 


fication to the manufacturers 


STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM 31 


PPROVED 


“WILLESDEN” TRANSFORMERS 
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


WILLESDEN TRANSFORMER CO LT 


5. SHEPHERDS BUSH, LONOON.W.! 
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We specialise ONLY 


An example of a few 


CONDENSERS 


silver micas 1/6, above |,000 pf 


RESISTORS 


Erie ctype 8 and 9, 6d. each 
Morganite Type ‘T' 4 w., 6d. ea Cc. HIGH K CERAMICS 
“a 8d. ea 000, 1,500, 2,200 PF, 1/3. 
Complete range, 10 ohms to 10 mg - ’ ob ot Mg 3 hs : 
High Stability, 4 w. 2 UNTS MIDGET MOLDSEAL 
accurate), 1/6 ea. Range 100 ohms . 0003, .0005, .0O 

003, .005, 
to 2 mg 


(200 v.), 1/6. 
Wirewound 5 T.C.C. VISCONOL 
29. 


OO! 6KYV, 6/-. 001 
New green vitreous type now avail 


Morganicte Type lw . 
9. 


(very 


‘01 
to 7 
10 watt, I2KV, 


10, Ol 6KV, 10- 


Any value 
Minimum 


of a value 25- 


able 10 watt max rating 
Sk up 100k 
quantity | 


to 


dozen 


CATALOGUE No. 24 v. 2 amp., 22/6. 
70 page, 250 


Price t/- 


12 
ti 
illustrations 1 set 


Transfers (best quality), No 
Test Equipment, 3/6 


Please add sufficient post/packing, good C.W.O. 


RADIO SERVIC 


82, SOUTH EALING ROAD, 


“You can rely on us” 


MISCELLANEOUS 


Charging Transformers 2,6 and 12 v.2 amp., 19/6, 2,6 12 v. 4amp.,and 


** PANL "’ Black Crackle Paint (no stoving), 3/- tin 
amplifiers and receivers 36 


ING COMPANY 


LONDON, W.5. 
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im Radio Components 


of our stock lines :— 


INSTRUMENTS 


AVO’'S IN STOCK ‘Ww 
65/5 -. a6. 
Universal Minor, £10 10 
Model 40, £19/10-. 
Model 7, £19/10)-. 
Model 8, £23/10)-. 


Taylor Montrose 


* Valve Manual, 4th Edic., 
D.C. Minor 
Amplifier manual No. 3 (containing 
details of Mullard amplifier), 3/6. 
Radio Gadgets, 3/6. 

T.V. Faults, 5)-. 

Oscilloscope Book, 5/-. 

Audio Amp. Handbook by Crow- 
hurst, 3/6. 

Personal Receivers, 3/6. 

Amplifier Circuits, 2/6. 


T.V. Practice, 5/-. 


50 - 


instruments 


and other 


Taylor 
| Instruments 
| H.P. Terms 


be 
Please ask for details 


can supplied on 


Comprehensive 
Equivalent 


Book of Valve 
and Service Types, 5 -. 


OSRAM 912 
stock inci 
metal cone spkr., 


Parts 
Bin 


G.E.C 
66/15 - 


in 


No. 2 


or C.O.D. Companies, etc. Monthly accounts. 


Telephone : EAL. 5737 


Photograph by courtesy of 
British Thomson-Houston Co. Lid 


This 


Houston Co 


power station control desk was 


supplied by us to British Thomson- 


Ltd 


We are makers of 


FINE WOOD CABINETS 
to the RADIO, ELECTRONIC AND 
ALLIED INDUSTRIES, and invite 


Trade Enquiries. 


H. ASHDOWN 


CABINET MAKER 


98 HERTFORD ROAD, EDMONTON, N.9 


Phone : EDM. 262! 


Works: 784/782, High Road, Tottenham, N.17. Phone: TOT. 9947 


EDDYSTONE COMMUNICATION RECEIVERS 
Now Available on attractive Hire 


Cash Price Deposit 


Purchase Terms. 


Monthly 


£106 0 0 
instalments are for 12 months 


The mode! illustraced is the 740. All are for AC only operation 
except the 840 which is AC/DC 110/250 v. making it especially 
suitable for universal use. Descriptive literature on request 

The relaxation of H.P. restrictions enables us to offer the above 
attractive terms 


Latest Eddystone component catalogue I/-. 


The 
Eddystone 
Specialists 


SERVICES LTD., 


55 COUNTY ROAD, LIVERPOOL, 4 
Telephone: AINTREE 1445 ESTAB. 1935 
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\ VA C A NEW range of flat subminiature 


THE SCIENTIFIC Aivectly heated valves for Use in 


VALVE 


BRITISH —— MADE radio-frequency equipment 


' U.S, EQUIV- FILAMENT Screen Mutual Power 
OESCRIPTIOP ALENT Ma Conductance | Output 
Volts ; Ma, 


R.F Amplifier 1AD4* 1.25 100 ‘ 2mA/V 


R.F. Amplifier 5678* 1.25 50 : : . ‘ lL. mA/V 


H.F. Triode 5676 . - i 1.65 mA/V 


Output Pentode § 5672 1.25 50 A 67.55 —65 3.1 0.95  0.65mA/V | 50 mW) 


* Fully screened with metallized coating. t With input signal 4.55 V. A.C. and anode load 20 kQ. 


Haw: ltd STONEFIELD WAY, VICTORIA ROAD, Telephone: 
u 
hiiVvac Ltd) RUISLIP, MIDDLESEX 3366" 


RD SENIOR 


“THE FINEST IN ITS CLASS” 
_ what may be termed the 

“top price class”? the RD SENIOR 
Amplifier and Control Unit stand 
supreme. Combining complete 
flexibility of control with high power 
output they form the ideal nucleus 
for the more ambitious domestic 
high fidelity installation, in addition 
to being the obvious choice for Gramophone 
Societies, Clubs, etc., etc. 


UNIQUE FEATURES: %& High and Low Pass Switched Filters 4 All Filters and Tone Controls completely independent 
of one another ye Six playback characteristics % Tape Record and Playback jacks on front panel x Illuminated 
translucent control panel ye Peak Output 25 watts ¥ Distortion at |5 watts less than .I per cent. % C-core 
output transformer ye Ultra linear output stage. 


illustrated literature describing our complete current range of products PRICE: (¢43 J 
available post free on request. Trade and Export enquiries invited. ) A 


ROGERS DEVELOPMENTS CoO. 


“RODEVCO HOUSE,” 116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.10. 
Telephone: WDewey 1723, Demonstration Times: Mon.—Fri. 9.30—5.30. Set. 9%.30—~12.30. 
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Outstanding new developments 


in HI-FI, 


Including new range of 
Audio Furniture 


at 


Models illustrated: ‘‘ Perry’’ Console, 29 Gns. 


Now demonstrating: large range of Equip- “Court” Corner Cabinet, 14 Gns. 


ment by:— ALSO 1 STOCK 
Seecaae: Rj.” Cc — 

LOWTHER, LEAK, ACOUSTICAL, Chapman F MT uner, Model FMal 

DECCA, ROGERS, SOUND SALES, PAM- Collaro Transcription Motor ‘ 2000 


Garrard Transcription Motor 301 


PHONIC, TANNOY, WHARFEDALE, “ex 82. Pick-up Arm 


Leak ** Varisiope '' Mk. I! Pre-amp 


EKCO, GOODMANS, BARKER, $= (eax Moving ol Pe ci 


Armstrong Mode! 48 Chassis 


£23 
c H AP m A N Grundig new high-fidelity tape recorder, Model TK 819 (40 


14,000 cycles) 


HOLLEY’S RADIO, 285, CAMBERWELL ROAD, LONDON, S.E.5 
Telephone : RODney 4988 Hours : 9.30-6.0 p.m. Including Saturdays, | p.m. Thursday. 
Hire Purchase Terms Arranged, Technical Advice and AFTER SALES SERVICE 


1954 
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MAGNETIC RELAYS 
POST OFFICE TYPE 


3,000 and 600 
Contractors to: 


H.M. GOVERNMENT AND 
LEADING MANUFACTURERS 


COILS up to 80,0002. 
CONTACTS up to 8 amps. 
, INSULATION up to 5 kV. 


’ Specialists in Tropicalisation and 
Inter Services jungle Finish. 


Conforming to A.I.D. and 
C.1.E.M.E. standards. 


a . 3 a packle 
PROTOTYPE Relays made to ¥ 
specification. : 


ss gland 


. 


Enquiries invited Aircraft pressurised 
Thermostatic Steam Traps: Pressure amplifiers 
measurements: Thermostatic operation of louvre or damper 


A.D.S.RELAYS LTD. Dept WW ite for List No. N.800-1 


} 


jor Automatic coolant regulation: Movement for pressure change 
POST OFFICE TYPE KEYS Packless gland to seal spindle in high vacua: Reservoir to accept liquid 

expansion: Dashpot or delay device: Barometric measurement or control 
supplied to specification. Pressurised couplings where vibration or movement is present: Dust seal 
to prevent ingress of dirt: Pressure reducing valves: Hydraulic trans- 
S y deliveries mission: Distance thermostatic control: Low torque flexible coupling 
peed Pressure sealed rocking movement; Pressurised rotating shaft seals 
cabin control: Refrigeration expansion valves: 
Differential pressure 


BI3 


12, STORE STREET. LONDON W.C.1. DRAYTON metal bellows 


Tel. :MUSeum 2453 The Drayton Regulator 


and Instrument Co. Lid., West Drayton, Middlesex 
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“UNIPIEZO’ 


THE NEW ELECTRO-TECHNICAL 
CERAMIC BY 


U.I.C. 


U.LC., pioneers in the production of technical 
ceramics, now present ‘ UNIPIEZO’—a new 
piezo-electric ceramic that is unequalled both in 
quality and performance. 

Its applications in the electronic and ultrasonic 
fields are unlimited and it will be of interest to 
all who wish to convert a mechanical displacement 
into an electrical response and vice versa. 

A standard range of ‘UNIPIEZO’ elements is 
available and special designs can be made to 
order. 


Write for full details to Dept. MRA 


UNITED INSULATOR COMPANY LTD. OAKCROFT RD. TOLWORTH, SURBITON, SURREY 


Telephone: ELMBRIDGE 524| . 


For 
Reliable 
Power 
Supplies 


METAL 
RECTIFIERS 


Westinghouse metal rectifiers are still leading the field as the most efficient and reliable 
source of DC power for radio and television. The range of units available embraces all 
outputs from few to thousands of milliamps at any desired voltage, and those illustrated 
represent but a few of the many types in common use. 


For further details on Metal Rectifiers, write to Dept. W.W.11 
WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, KING’S CROSS, LONDON, N.! 
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THE NEW ARMSTRONG F.C. 48 THE LEAK VARISLOPE I! “Q-MAX ” CHASSIS CUTTERS 
7; STILL the easiest and quickest way of cutting 
holes in SHEET METAL. 


EEE, ee 
i 
oe square 


Keys, small, 
A new low noise, low distortion two-stage feed 10d. ; medium 


back tone contro! pre-amplifier with inputs for 13; large, 19%. 
Microphone, Tuner, Tape and most types of 
LP and 78 records. Treble, Bass, Slope and 
volume controls . £16 16 0 


Patent No. 619178 


8 Valves, inc!. 2 double triodes. 8 watts output 
Provision for using FM. adaptor. Separate Bass 
and Treble controls. 2 Shorts, medium and 
long wavebands 423 18 0 
Or €8 dep. and 29/2 monthly 


LEAK DYNAMIC PICK-UP with diamond 
stylus. 

Heavy duty non-ferrous lows with LP or 78 head 7. ef ee 
balanced turntable. 100°, dynamically balanced Extra head ‘ . is 3 
Johnstone unit rotor assembly Off position between each Mumetal cased transf a1 is 0 
speed change. Rumble, wow and flutter free MAGNETIC TAPE RECORDING.—We 

PRICE, less pick-up and arm £12 9 6 have everything you want 
NEW (With Studio Pick-up €4/18/3 extra.) INustrated general catalogue 6d., post free. 

SPEAKERS 


enc Meu r 9 THE “WILLIAMSON ” 

=. . @tai cone watts out 

put, 30 c/s.-20 ke/s ae is 0 AMPLIFIER 

w.B HFBI2 8 5 This is a world-wide known HIGH 
= eS QUALITY AMPLIFIER, BUT high 

50-12,000 cps., 3, 74 and on quality can ONLY be obtained if 


precision quality products as speci- 

we. HFIOI2 10in., 10 watts * fied by the designer are used 
30-1 4,000 cps 3 74 and 15 ohms (SHORT WAVE) LTD. WE can supply ALL COMPO.- 
aai7 6 NENTS, including precision con- 


WE. HF 1214. I2in.. 1S watts 25 HIGH HOLBORN, LONDON, W.C.1 densers and resistors, potted trans- 


formers and chokes. EXACTLY 
25-14,000 cps. iSohms €9 15 6 TEL HOLBORN 623) AS SPECIFIED, not substituces. 


“COLLARO” i-sp. Studio TRANS- 
F.M. UNITS by Lowther, Sound Sales Chap-] cripTion DESK. 


man and Goodsell, and components for Amos & 


T/V TECHNOLOGY 


RADIO ENGINEERING . METERS 


. 
2 
® ELECTRONICS Fa LARGE AND VARIED 
“ 


~ mc STOCKS AVAILABLE 
RADIO SERVICING FOR IMMEDIATE 


There's a big future in T/V and Radio. Act now! In- DELIVERY 
crease your knowledge. Back up experience with a 
sound theoretical background. 1.C.S. offer courses of ci ianss caremaees OuUR Be wey waned. 
instruction in— N MOVIN - 
T/\V TECHNOLOGY @ ADVANCED SHORT-WAVE MENTS (as illustrated) 
RADIO @ RADIO ENGINEERING @ RADIO SERVICE AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20, 
SnaiTins Rint Se 25,20, $0 
LC.S. will also coach you for the following examinations:— ar on oe” on the “a 0-5, 10, 15, 
B.1.8.8.: P.M.G. Certificate for Wireless Operators; i R 4 “ 7 - 2 
Radio Servicing Certificate (R.T.E.8.); C. & G. Tele- MICROAMPS. 0-50, 100, 200, 250, 400, 
Fon Sn wee ella 500, 750, 50-0-50, 100-0-100, 250-0-250, 
: : 500-0-500. 
DON'T DELAY—SEND COUPON TODAY lor freed ip- 
tive booklet, stating which subject or cmniiieathae esasuale aoe MILLIVOLTS. 0-10, 25, 50, 75, 100, 500. 
Fees include all books needed. Examination students coached VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 
until successful. 250, 500, 750, 1,000. 
Reduced terms for H.M. Forces. VOLTS A.C. 0-5, 10, 15, 25, 50, 109, 250, 
Dept. 2230, |.C.S., 7! Kingsway, W.C.2. 500, 750, 1,000. 
ee Paes We can supply meters with NON-STANDARD 
INTERNATIONAL CORRESPONDENCE SCHOOLS. en, DELIVERY ite to any specifice- 
Dept. 223D, International Buildings, Kingsway, London, MOVING IRON, THERMO & ELECTROSTATIC 
w.c.2. INSTRUMENTS ALSO AVAILABLE. 


pe ateanamam ANDERS ELECTRONICS LTD. 


(Block letters, please) 91, HAMPSTEAD ROAD, LONDON, N.W.1. 
Address | Telephone: EUSton 1639 


Supplied to Government Departments, B.B.C., 
Leading Manufacturers & Research Laboratories 
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Pelonce 


REGO. 


ELECTRICAL INSULATING MATERIALS 


There is a ** Delanco ”’ material for every 
application and our tool-roomand machine- 
shop can deal with the manufacture of the 
most intricately shaped components. 


Vulcanized Fibre in sheet, 
rod, tube, strip and coil. 
Presspahn and Leatheroid 
in sheet and coil. 

Bakelite sheet, rod and 
tube. 

Varnished Cotton and Silk 
Sleeving. 

Machined, Stamped, Pressed 
parts in all materials. 


Enquiries on every aspect of this 
trade are welcome. 


ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD. 


CAYTON WORKS . BATH STREET . LONDON, E.C.l 
Phone: CLErkenwell 327! 


[ndustyy is Solving Valve Testing Problems 
mae “Mullard HIGH oka VALVE TESTER 


ndustries which deal extensively with radio and other 
electronic equipment are finding the Mullard High Speed 
Electronic Valve Tester ideal for routine checks. This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by non- 
technical personnel after only a few minutes’ instruction. 
Write for full details and a copy of the folder “High Speed 


Testing in Industry” to Department E.V.D. at the address below, 


Mullard 
ea 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 


Mv MaeeA 
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TK 819 


With a frequency range of 40 c.p.s. to 14,000 c.p.s., the Grundig 


(GRUNDIG ) 


TAPE RECORDER TK 819 


PRICE Q5  GNS 


(less microphone) 


Wide range Grundig Ribbon Micro 
phone 12 gns. or unique Moving 


Coil Microphone, 6 . 
crophone gns GRUNDIG 


ATTRACTIVE HIRE PIUIRCHASE 
TERMS AVAILABLE. 


Ask for a demonstration Most Radio and 
Photographic Dealers stock Grundig. Or write 
for folder to :— 


(GREAT BRITAIN) LTD., 
(Dept. W.W.) 
Kidbrooke Park Road, London, §8.E.3. 


TK 819 has a high fidelity quotient never before attained in a 
Portable Tape Recorder. 
this, it has two tape speeds, 3jin./sec. 
for speech and 7}in./sec. for music, 
which assure recording perfection 
of every inflection of voice and 
every subtlety of sound in music. trols; 


Besides 


FEATURES 
INCLUDE 


Simple push-button con- 
agic Eye tuning 
device for recording and 
play-back; two tape speeds 
giving one hour of “‘ hi-fi ”’ 
music recording or two 
hours perfect speech re- 
cording; built-in clock 
timing indicator. 


(ELECTRONICS DIVISION, GAS PURIFICATION & CHEMICAL CO. LTD 


DESIGNED FOR THE 


CONNOISSEUR 


OF SOUND 


AUDIO AMPLIFIER 


MODEL AC/34 


A small three valve, three stage, audio 
amplifier for operation on 200/250 v. A.C 
50 cycles (100 125 v. to special order) 


INPUT 
megohm 

OUTPUT 4 watts impedance 2-4 ohms 

RADIO. Power for a feeder unit is available 


MICROPHONE. Crystal pattern recom 
mended 


PICK-UP. High-fidelity crystal types need 
no special matching 
High-fidelicy magnetic pick-ups can also be 
used 


CONTROLS. Volume, Tone and on-off 
VALVES. 6S5L7, 6V6, SY3 


CHASSIS DIMENSIONS. in. by Sin 
by 2in.—overall height Sjin. 


LEE PRODUCTS (creat Britain) LTD 


Elpico House Great Eastern Street, London, E.C.2. 
ry 


Voltage 30 mV impedance 0.5 


LIST PRICE 


£7:10:0 


Each Amplifier is 
supplied with 12 
months’ guarantee. 


REDUCE YOUR PRESS TOOL COSTS 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
FOR SHEET METAL PIERCING AND 
BLANKING ON FLY PRESSES 


i) 


Two Punch Holders 
with detachable 
positive-action 
Strippers take the 
complete range of 
Punches fin. to 3iin 
diameter 


Bolster Frame with 
2 adjustable gauges 
and insertable steel 
Holders for Dies 
jin. to Bin. bore 
diameter 


Equip your Press with 

the Hunton Outfit and use 

inexpensive standardised Punches and 

Dies jin. to Bin. diameter, obtainable from stock—in jin. sizes 
—when required. 

Standardised Tools also available at short notice for Square, Oblong and 
other shapes, Louvre Forming (up to Bin. long), Corner Notching, Corner 
Radiusing, Angle ron Notching and Piercing, etc. 


Get the Outfit now—Buy Punches, Dies and Tools as you need them 


Descriptive brochure and prices on request 


HUNTON LIMITED 
Phoenix Works, 114-116, Euston Road, London, N.W.1 


Telephone: EUSton 1477-8-9 Telegrams: Untonexh, London 
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SOLDER THE MODERN WAY BY USING A HEAT GUARD ATTACHMENT 
“WITH “LITESOLD” SOLDERING INSTRUMENTS. 

SPECIFICATION PRICES You will then appreciate the many advantages ob- 

Weight ns =—lcained by using “‘Litesold"’ products. These Heat 

oomery |} Men es ee ee | Replace | Mose | Safety | Geord Arcechments weed with the Neh. easy-to 
S pssicesconael I atom = Oke abte Ste Guard = Shield siderably eased the intricate assembly problems en- 
Fixed or countered to-day. Follow the lead of others and 
Replaceable . is use ‘ LITESOLD "' to speed production and achieve 

| 1 efficiency. All volecage ranges from 6/7 to 230/50 v 


(State voltage required when ordering.) 
: CONSULT US IF YOU HAVE A SOLDERING 


PROBLEM. WE ARE SPECIALISTS IN SOLDERING 
INSTRUMENT MANUFACTURE. 


LIFE TEST : 


(See 
September Issue) 


The three }” mains 
“LITESOLD” 
models continuously 
connected day and 
night since March 
éth were still work- 
ing satisfactorily 
when this advertise- 
ment went to press 


(Over 5,200 hours.) 


Sole Monufocturers 


Distributors iMustration shows the HEAT GUARD in use with 4” bit model 
LIGHT SOLDERING DEVELOPMENTS LTD., 106 GEORGE STREET, CROYDON, SURREY. Tel. CROydon 8589 


CITY SALE & EXCHANGE LID se2C) 2757s 


93-94 FLEET STREET, LONDON, €E.C.4 Phone: CENtral 9391/2 


WE OFFER THE FOLLOWING INEW EQUIPMENT IN STOCK 


USED GUARANTEED EQUIPMENT :— Leak TL/I0 amplifier and Point one pre-amp. £28 7 0 


Lowther corner horn with pressure unit 


Quad II amplifier and control unit ... . 2 0 
P.M.2 a . £0 0 0 


Expert corner speaker with Wharfedale 


0 
Collaro 2000 transcription motor ... aime. 
6 


ISin. x Bin. units... a’ je hs Garrard R.C. 75 m. 3-speed auto changer... €17 9 


Decca corner speaker 
WHY NOT PART EXCHANGE 


your present equipment. Write, call or phone 


Leak TL/!2 amplifier and Vari-slope pre-amp. 


R.D. Baby amp. and Junior pre-amp, latest 


for approximation. 
model PP 


Quad | amp. and control unit 


Leak diamond 78 pick-up 
EASY PAYMENTS 


with 20°, deposit, repayment over 18 months. 


Leak diamond pick-up L/P... ‘a £6 6 


Connoisseur super lightweight P.U. with 
2 heads a. OS 


See the above apparatus demonstrated in our showrooms WITHOUT OBLIGATION. 
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S$ 6 Brown 


SINGLE 
HEADSET 

with 

BOOM 
MICROPHONE 
for :— 


TELEPHONE OPERATORS 
CONFERENCE INTERPRETERS 
BROADCASTING TECHNICIANS 


Designed with fully ad- 
justable single earpiece 
and microphone. Leaves 
both hangs free. Enables 
opergtors to listen and 
speak, independently. 


Earpad and Microphone 
housings m ea from 
re rubber. 
Designed withstanc 
very heavy y 


(Available with two ear- 
pieces if desire...) 


SGBrown Ltd. 


SHAKESPEARE STREET, WATFORD, HERTS. 


S$. G. Brown provide Head 
phones and associated equip- 
ment for all known purposes 
Brochure ‘“W' sent on 
request 


Telephone : 
Watford 
7241 
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| The Miniature Oscilloscope 


with the GIANT Specification ! 
| TYPE 2300 


‘Industrial Electronics) 
% Direct-coupled 
X and Y ampli- 
fiers. 
* D.C. 
frequency 
pone. 
%7c's to 50Kc/s 
time-base with 
a trace expan- 
sion control 
from zero to 
15in. 
% Compact 
portable. 
* Weight: 64Ib. 
%*% Size: 7hin. 
4}in. x 7T}in. 
*2iin. effective 
screen diameter. 


to 3Mc’s. 
res- 


and 


SEND NOW FOR FULL DETAILS 
to Sole Distributor — 
G. A. STANLEY PALMER a.r.2¢:., 


MAXWELL HOUSE, ARUNDELST., STRAND, LONDON, W.C.2 
TELePHone : TEMPLE BAR 1610 , 


( 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND) 


FORMERS 
ES 
D-OFFS 
HROUGHS 


particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 

All export enquiries to 


TOWER HILL, LONDON, 


Send for 


ANTEX LTD., 3, E.C.3 


——K"=_—KK_[_=__k_{="""""_"""____ 


A. C. SOLENOID Type SC. 
Continuous 3 ozs. at ¢ in. 
Instantaneous to 39 ozs. 

100% PRODUCTION 
INSPECTION 


Larger Sizes Available 


Also Transformers 
to 6kVA 3 Phase 


R. A. WEBBER LTD. 


18 FOREST ROAD, KINGSWOOD, BRISTOL. Phone 74065 


We specialise in 


\CABINETS 


The ‘BEAU-BUREAU’ 
CONSOLE TYPE T/R CABINET 


Craftsman-Built Cabinet 33in 

long, 33in. high, 16in. maximum 

depth, lin. minimum depth 

Ils most attractive; it incor- 

porates storage space for spare 

spools or records. Superbly 

finished in two-tone walnut veneer, highly 

polished, robust construction. 

PRICE: ¢15. Plus 15- carriage, packing and 

insurance. Many and varied cabinets available 
Pay us a visit when next in Town! 


Sena }- 


r current monthly bulletin TRADE ONLY SUPPLIED 
Vv. E. s. WHOLESALE SERVICES LTD. 


Ale 


Dept. (W.W.), 11, G@unnersbury Lane, Acton, W.3. Tel. : 


ACOrn 5027 


SOLU 


THE WORLD'S GREATEST BOOKSHOP 


*+F* FOR BOOKS #4 4 


All new Books available on day of publication. 
Secondhand and rare Books on every subject. 
Stock of over three million volumes. 
Subscriptions taken for magazines. 

Foyles have depts. for Gramophone Records, 
Handicraft Materials, Stationery, Music. 
119-128 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (16 lines) pg Open 9-6 (Thurs. 9-7) 
Nearest Station: Tottenham Court Road 


SUCCES L 


TUTTE 


SULCUS 8 


suis itie 
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The Final Word 


In all radio reproduction it is the LOUDSPEAKER 
which has the Final Word. It is the LOUDSPEAKER 
which finally determines the quality of reproduction. 


The finest radio receiver in the world can only 
give indifferent results if fitted with an indifferent 
LOUDSPEAKER. 


It is the LOUDSPEAKER which re-creates the sound 
and it is the LOUDSPEAKER above all which must 
be BEYOND REPROACH 


We have loudspeakers for every purpose and set manufacturers Model P44 
are invited to collaborate with us on all problems relating to Lightweight 12” Loudspeaker 
sound reproduction, 


‘R | ey | . |. d FERRY WORKS, 
Ola © estion { _ THAMES DITTON, SURREY 


Telephone : Emberbrook 3402-6 


20th CENTURY-FOX 


chose the 


‘CELSONIC’ 


TAPE RECORDER 


to record native music and 
sound effects in Africa for 
their CinemaScope film 


UNTAMED” 


Records 3,280ft. full-track or 
6,560ft. half-track giving 85 min- 
utes play-back for music, or 170 
minutes speech only (times dou- 
bled on half-treck). Incorporates 
superimposing device. Synchron- 
iser for tape to film available. 


Write for details of this High- 


fidelity Recorder with studio 
quality at prices the amateur Zulus listening to playback on Celsonic ‘Tape Recorder 


can afford. 


EXCEL SOUND SERVICES LTD /CELSONIC', 


CELSONIC WORKS, GARFIELD AVENUE, BRADFORD, 6, YORKSHIRE. Tel.: Bradford 45027 " 


>> 
om, aD 


126 WIRELESS 


ee 


BUILD THIS RADIO FOR 49/6 


Build this high quality 

portable radio in 45 

mins. Exceptionally sen 

sitive, twin-triode circuit 

using unique assembly 

system. Can be built by 

anyone. Size only 6}in. x 

Sin. x Jin. in handsome 

black crackle steel case, 

with beautiful black and 

gold dial panel (stations 

printed!) Covers all 

Medium and Long waves 

Uses only one self-con- 

tained standard dry bat- 

tery—running costs less 

than Id. for 4hrs. Luminous 

on/off switch. Ideal for 

Bedroom, Garden, Holli- 

days, Christmas Present 

etc. Many unsolicited 

testimonials: —Mr. J.N., of Oxted, writes: ‘ Yesterday evening between 
10 p.m. and 10.30 p.m. | counted 32 separate stations! | am very pleased with 
the set, which is well worth the money."’ Mr. W.J.B., of Acton, writes: 
** Radio received today, | was surprised and very pleased with the performance 
For such a small set reception is very clear The tone is perfect and the stations 
just roll in.’ Mr. G.F.F., of ipswich, writes: “/ think it is a wonderful 
station getter, with lovely tone and ample volume on all. Its performance 
is almost unbelievable, and it gives me stations I've never been able to get 
on my large radio.’" These testimonials and many others can be seen any 
time at address below. Send today, Cheque or CWO for 22)- 
(includes 2/4 packing and post), for Case, Handle, Dial Panel, Plans, 
Parts List, etc., or 49/6 (post free) for complete kit of parts. C.O.D 
1/6 extra, Overseas orders and enquiries welcomed 

BRIGHTON RADIO CO. (Dept. WI0), 69 Preston Street, 
Brighton, | 


SEND THIS COUPON NOW! 
To Brighton Radio Co., 69 Preston Street, Brighton, |, Sussex. 
1 enclose cheque/POs/‘cash/MO. (mark which) for 22/- (or 49/6 
for Full Kit). Please send to 


NAME (C.0.D. 1/6 


ADDRESS extra) 


7 
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Please pr nt in block letters 


For clean, noise-free 
recordings—the 

LeeRaser 
Tape De-magnetiser 


Type 8 
(up to 7” dia.) 
ao io 
Type C as 
iiuserated, for 
all sizes 
ais 0 0 


As supplied to B.B.C. and leading Recording Studios 


LEEVERS - RICH EQUIPMENT LTD. 


Please note new addre 
78 HAMPSTEAD RD., LONDON, 'N. W.1. EUSton 1481 


WoRLD 


BELCLERE 


MINIATURE 


STANDARD INPUT 
TRANSFORMER 


Small, efficient, low priced, size lin. x jin. x Zin. overall as illustrated. 
Uses : For coupling inputs of 3-150 ohms cto normal type pentode valves 
Specification ; Ratio 1-50, Primary 3.5 ohms. Secondary inductance 160 H 
at 1,000 c.p.s. Range 64 octaves + 2 db. Finish varnish dip, encapsulated block 
or mu-metal screening can. Quick delivery—low price—maximum efficiency 


JOHN BELL & CROYDEN, I!7 HIGH STREET, OXFORD 
Telephone ; 47072 ra Cables: Belclere, Oxford. 
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Smith’s for 
Technical 
Books 


Books on the theory and practice of 
electronics, new developments, circuit 
design, and other specialized subjects 
can be quickly supplied through your 
local Smith’s shop or bookstall. 
Your copies of WIRELESS WORLD can be 
hound into attractive volumes; and all your 


stationery and printed matter supplied through 


our local branch 


W. H. Smith & Son 
for SPECIALIZED BOOKS 


HEAD OFFICE: STRAND HOUSE, LONDON W.C.2 


A KAYE QUALITY PRODUCT 
et * 


ah Beautifully finished 10in. diam. electric fire 
ee 946i with highly polished aluminium bowl 


210/20/30/40v. 600 
24/- 


750 Watt cast 
Pius 9/- purchase tax 


base in cream 
TRADE SUPPLIED 

ENQUIRIES INVITED Postage & Packing 2/- 

Phone orders accepted. 


KAYE ELECTRICAL MANUFACTURING CO. (W.W.) 
Havelock Works, Havelock Place, Harrow, Middx. 
Tel : HARrow 1432 


H. WHITAKER G3SJ., 
10, YORKSHIRE STREET, BURNLEY 


Manufacturers of precision Quartz Crystals, for frequency control, 
in a wide variety of bases, covering all Aircraft, Shipping and 
Amateur frequencies. All are made to extremely fine tolerances, 
and have an activity pass figure as good or better than Government 
standard for the frequency. In addition we can undertake the 
calibration of your own crystals and supply certificates at nominal 
cost. Regrind service: Your redundant crystals can be reground 
ro new frequencie: .t an average cost of 7/6 to 10/-, depending on 
tolerance, or taken im part exchange Early deliveries can be 
given on all types. Regrind service 7 days approx. 


H. Whitaker G3SJ. Contractors to the War Office, 
Air Ministry, Post Office and Government Depart- 
ments the world over. 
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WrrRELEsS WorLD 


AUDIO OSCILLATOR UNIT 


rhis compact, pre-calibrated unit is eminently suitable for in- 
corporaticn in any equipment requiring an accurate source of 
frequency covering the range 20 ~ to 20 kcs. Its power require- 
ments are small and it is supplied complete with drilling template 
and all accessories required for fitting. When fitted to a high- 
fidelity amplifier it enables rapid checks of performance to be 


carried out. 


frequency coverage up to 200 kes. 


and other instruments, which include: 
SIGNAL GENERATOR TYPE 10, price £7/10/- (postage 


3/6). 


etc., 


At a small additional cost it can be supplied with 
Send for full details of this 


PATTERN GENERATOR TYPE 4, price £8 (postage, etc., 3/6). 
LOW FREQUENCY OSCILLATOR, price £15/15/- (postage, 


etc., I/- 


CHECKTEST, price £1/17/6 (postage, etc., 2/-). 


CALIBRATED VARIABLE CONDENSER, price 


postage, etc., 2 


~). 


£33/- 


Easy Payments Terms Available 


TRADE AND EXPORT ENQUIRIES INVITED. 


Price: £6-0-0 


(Postage & packing 3/6) 


HOMELAB INSTRUMENTS LIMITED, 615-617, High Road, London, E.10 


Phone: LEY 565! 


MODERN ELECTRICS LTD. 


164 Charing Cross Road, London, W.C.2. 


Export enquiries welcomed. 


TAPE RECORDERS 


GRUNDIG 819 
GRUNDIG TK? 
BAIRD Mk. I! 
BAIRD Soundmaster 
FERROGRAPH 2A 
VORTEXION 2A 
EDITOR 
ELIZABETHAN 
WEARITE TAPE 


DECK £35 


RECORDING TAPES 


GRUNDIG 

L.G.S. 1,200f 

850fc 
FERROVOICE 

| ,200ft 

Spare Spools 
E.M.1. 1,200ft 
E.M.1. 600fc 
GEVAERT 

1, 200ft 
SCOTCH BOY 

1 ,200ft 

600ft 

Spare Spools, | ,200ft 

Spare Spools 600/c. . 
FERROGRAPH 

1 ,200ft 

1,750ft 

Bin. Spools 
AGFA 

| ,200fc 

600fc 

Lead on tape | 50fc 


ao 
ai 14 


immediate delivery from stock. 


RECORD REPRODUCING 


EQUIPMENT 


COLLARO TRANSCRIPTION 
: 413 9 6 


Model 2010 . 


i) 

0 Mode! 2000 

0 

: GARRARD UNITS 


9 RC75M, RC75 A.C.'D.C., RCBOM, 
0 TA/AC, TA/B tor Decca heads 


CONNOISSEUR 
3-spd. ... 


SPEAKERS 
© TRUVOX 
o 12in. 30 Reds 


6 W.B8. STENTORIAN 
HF. 610....... , 
HF. 810 .. 
HF. 912... 
HF. 1012 


© GOODMANS 
Axiom 160 Mk. Ii 
Axiom 102 
Axiom 101 


WHARFEDALE 
wi 


J]. Seerheweet a 
Super 12 CS/AL ...... él 
Wwi2Cs... ; “9 


Golden 19 CSB 
Super 5 and 8 CS/AL 
Bronze /0in. ieee 
Bronze Bin. ............ 
W.B. Crossover Unit 
W.B. Tweeter Unic 
H 


418 6 6) 


423 611 


7 


«8 
& 
«4 


«3 
al 
a3 


TEST EQUIPMENT 

AVO 

Model 8 

Model 7 (latest) 

Uniminor Mk. ti 

Electronic Meter 

Wide Band Sig’ Gen 

Valve Characteristic 

Meter 

D.C. Minor 

10kV Multiplier for 

Mode! 8 


Carrying Cases for 
| Models 7, 8 and 40 
ADVANCE 

H.1 (Sig/Gen) 

E.2 (Sig/Gen) 

j.1 New Mode! 

PI 
COSssorR 

Oscilloscope 1035 £120 

Oscilloscope 1052 £104 0 

Voit: Calibrator 1433 418 § 
TAYLOR 


© S@rcoo co w we eo 


All new Taylor Test Gear i 


stock. 
PICK-UPS 


0 

0 aes 
0 

7 X.M.S. Magnetic “9 
3| CONNOISSEUR 

9 Super L/ weight 

0 Spare Heads 

6 COLLARO STUDIO 
6 Type O or P 


os 
a6 


43 14 


P. Terms available on all items over £10. 0. 


ecoo coeoeso eo co ee seoooco 


4 
5 
6 
3 
4 

0 


Tel.: TEMple Bar 7587. 


Cables: 


Modcharex, London. 
Prompt attention to post orders 
MICROPHONES 
AcOoSs 
Mic 22 (Crystal) 
Mic inserts for above 
Mic 16 (Crystal) 
Mic 35-1 (Crystal) 


LUSTRAPHONE 
M/C with T/F CSI 
Table base for above 


RESLO M/C (Low Imp.) 
URA Ribbon 
RVA Ribbon 4 
Mumetal Transformer 1 


MICROPHONE STANDS 
Floor, 3 extensions a3 1 
Table Stand .... ai 


LEAK AMPLIFIERS 
TL.10 complete 
Point |, TL.12 
Point 2, TL.25 
Vari-slope pre-amp 
Type VS RF Tuner 
Unie 


SOLON. New Instru- 
ment tron 200-250 v. 
2 “ 


Sw 


eccoo oe coco 


oo 


w oeoceo 


ovad 9 8 
ALL GARRARD, CONNOIS 
SEUR, DECCA and COLLARO 
HEADS. SAPPHIRE and DIAMOND 
STYLI for the above HEADS NOW 
AVAILABLE. 


128 Wrrevess Worip Novemser, 1954 


YOU'RE SURE TO GET IT AT STERN’S 
3 


BY FAR THE BEST FOR HOME 
CONSTRUCTORS! 


™ “TELE-VIEWER”’ 


5 CHANNEL TELEVISOR 
DESIGN OF A COMPLETE !2’ SUPERHET T.V. RECEIVER 


(ALF 
| BETTER REGEPTION AT He 
Here are some of the features which combine to make this such a fine receiver 


@ The Superhec circuit easily tuned to any of the five channels, i.e., LONDON, 
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS 
(The extreme ease of tuning is accomplished by the provision of pre-aligned 
1.F.T.s.) 
A lifelike, almost stereoscopic, 
following factors 

a. Excellent band width of |.F. circuits 

b. A really efficient video amplifier 

c. C.R.T. Grid modulated from low impedance source 

d. High E.H.T. voltage (approx. 10 kV.) 

The picture brilliance is also much above the average and enables 
comfortable viewing with normal room lighting or daylight 
FIRM picture ‘“HOLD”’ circuits (Frame-Line) ensure a steady picture, 
free from bounce or flicker even under the most adverse conditions met 
with in “fringe '’ areas and excellent ‘interlace "’ ensures the absence of 
"liney effect.’’ 
€ Negative feedback is used in the audio frequency circuits which provide 
2/3 watts of High Quality Sound 
Entire receiver built on two chassis units each measuring |4}in 
x Bhin 
Riel C.R.T. mounting enables entire receiver to be safely handied with 


tube in position 
The “WIDE ANGLE” TELE-VIEWER 
Televisor but with increased Time Bas 


@a listinctive features of the 12in 
efficiency, producing 15 t E.4.T R. Tubes up to I7in 


oY peepee 


DS 


ease picT 


@AIl pre-set-con- 

trols are mounted 

on side of chassis, 
enabling all adjustments 
to be carried out whilst 
facing the C.R. Tube 


This complete TELE- 
VISOR, including all Valves, can 


be Poe OBIT b/4 


Plus cost of 

As no hire purchase terms are available the receiver can be bought 
in five separate stages (practical diagrams and circuits are provided 
for each stage) thus enabling hire purchase interest rates to be 
avoided. The complete set of ASSEMBLY INSTRUCTIONS is 
available, price 5/-. The instructions include really detailed 
PRACTICAL LAYOUTS, WIRING DATA AND COMPONENT 
PRICE LIST. ALL COMPONENTS ARE AVAILABLE FOR INDI- 
VIDUAL PURCHASE 


NOW AVAILABLE 
AT 
STERN'S 


picture quality made possible by the 


x 6hin 


design that retains all the 


16 kV with ample scanning power for ¢ 


ima tw £33 


WIDE ANGLE large screen design yet 
similar designs 
available for §/- 


@ lt can be completely built in- 
cluding supply of all valves for 


(plus cost of C.R.T.) and is as simple 


to construct as the 12in. model 


@ This is the most efficient 
it can be built for almost balf the cost of 
@ Complete assembly instructions, diagram, et 


A COMPLETE KIT OF PARTS TO BUILD A 3-4 WATT) ™_DENCO M.T.0.1. 


Modulated Test 
HIGH GAIN AMPLIFIER Phe aay BHM 
A.C. of D.C, Mains, 200-250 volte 


Plas 2 carr. and 

This amplifier will give 5 watts Has Frequency range 
voltage of only 75 millivolts . wartebie 
se with any type 
miniatare H/F Magnetic 
A tone control is incorpo quality pro 
duced is excellent The erall size of chassis ia 9in. 

bin 7im, and valve eup 25Y5-HeH7-25L6 
Price of complete kit, in trilled 
and valves, £4/2/9, 5 whi 
chassia), 16/-, © 
Price of fully 
25/5/- (plus cost 
Copy of assembl 
price list available 

~~ 


for operation on 
sutput for the emall input 
is therefore euttable for 
rystal type to the 


and 
» from the and 
Rattery op 
thereby 
mtained 


od and the and 


pletely sett-<« 


Round 
postage 


ot ratio for 12in tubes 


plus 1 
SPEAKER BARGAINS 
2/6, PLESSEY, 10in. 3 ohm V/coll 
i t4 amp. rating 17/6 TRUVOX I2in. 4 ohm V 
Instructions d componen ‘ F 12 ¢ 6 amp ROLA, !2in yarn V fe 

rating 


21/29 BAKERS, 12in. 15 ohm V/eoll 
PPP PPP PPP LPL Ot GOODMANS, i2in. 15 ohm V/coil 


(Carriage and Ino 1/6 
THE DENCO F.M. FEEDER UNIT § THE NEW WB.“ STENTORIAN”™ 
(6AM6) one Reis 


HI! Fl SPEAKERS ARE IN STOCK 
ided being 88-10 ‘ 


HF. 6-inch 22/1 
| DRILLED CHASSIS is available for HLF. 9-inch ts 
a High Fidelity Amplifier \ 5 

£31 


H.F. 8-inch 
t and Component Layout ete., is available for 1/6 wn 
atest design and prov 


’. 10-inch 
lower-price range, 3 or 15 


chassis 
hb fits on 


ding 
us Ghin, P.M 
*M.. 18/0 


chassis ready 


SELENIUM RECTIFIERS 
Sor 12 volt Lamp. rating 7/6 


volt 2) amy 


Latest aspe 
niehed Ivory 


COeao 


rw 


WE HAVE IN STOCK... 


extra) 


q 


>| omy F fa 4 valve ——— Sonia hoorp — RF followed by 


26/136 | 


23,1716 § 


an! insurance) q 


< 
4 (12AH8) Stage 
scriminat 
uding and 
§ The comPiere Kit including VALVES 
4 It is suitable for us th any type « 
2 The descriptive manual, including cir 
ese speakers are of the very 
4 aa Ceeeereee vee os 
{ 


) THE COMPLETELY ASSEMBLED CHASSIS, ready for use, aligned and tuned 
: plus 6 


THE NEW DENCO ULTRA MIDGET 
SUPERHET COIL PACKS 


are available 


WE CAN SUPPLY EX-STOCK 

1¢ Editor Tape Recorder complete £47 ry 
Truvox Tape Deck 3338 
Grundig Model 
complete 


arriage 


TK9 Tape Re 


£26850 


~ BATTERY CHARGER KITS 
MODEL CP4/L. A 4-station “ Pre-set nit’ prov 


All kite are for A.C. Mains 200-259 volte, They com 
any 3 stations on mec —_ waveband and on 


prise a Metal Rectifier and Transformer, tapped for 
long wave, price £1/13 
MODEL opdm Ad Lh mm” Pres unit which provides 


6 of 12 volt charging, and a tapped Resistor, with 
Selector Switch, to enable the charging rate to be 

= 4 stations on medium waved: Price £1/18/4 

The above are sapphic i fully wired leavin sly four connec 


varied. A M/coil meter 5 amp. mas 
tions to be mad 


For 6 or 12 volt batteries at max. | 
For 6 or 12 volt batteries at max 
For 6 or 12 volt batteries at max 
MODEL CPS 370PF and CPS/S00PF. Completely wired An easily followed Wiring 

8 waveband (oil Packs for use with either 360 PF or 0OPF 

condensers Coverages 190-550 metres, 800-2000 and 
16-50 metres. Price 


each kit 
An attractive Dial sal Bae Assembly is ay _— le for 25/-. 


FILAMENT TRANSFORMER 
Overall size of each unit Spin. « Bpin. « lin. dee 


ling 
tation on 


amp 
} amp 
4 amp 
Diagram ie included with 


Grundig Mode 700L 
complete 
available on Hire Purchase 
e are available-—send 8.A.E 


Tape Re- 


and descriptive 


When submitting orders, please include postage and packing 
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RECEIVER 
CHASSIS 


RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT-—QUALITY AT LOW COST 
STERN’S DESIGN FOR HOME CONSTRUCTORS This AUTOCHANGE UNIT by a famous Manufacturer 
The “SUPER-SIX” is offered tor £197107O srw 1 corr. « tm, 


highly efficient superhet Radio-Radiogram chassis of out- 
Hire Purchase Terms £2/17/6 Dep. and 12 months at 


£16/10 


A compact and 
standing quality 


YOU CAN BUILD IT FOR 


din, Me "TAL 
£10 7 6 iT a Al 


NE-UP 
(€12/7/6 wich the miniature valves) 
Ww supply it as {and READY 


POR USE for 


£13/13 ° P 


H.t ler 


16/4. 
(Normal price 


These unite will 


hange 
10in 


autox 
speeds, 7in 
emble MIXED 
wide 


They play 7in. 


10in. and 12in. reex 
@ They 
for L.P 
moved } 
switch 

@ Minimum 
i i4in 


Carr. & Ina.) have 


i 78 r.p.m 


separate sapphires 


which are 
posit and 12 months 


ysition by a simple 


4.V.A. Miniature Valve Line-up, 
ed to the very latest specification 
to incorporate either the standard Octal 
ew B.V.A. range of miniature valves. Great 
to the of the reproduction of both Radio 
larity of speech and music is obtained. 


ard size re 
with height 
height w 
A bulk pure 

to offer these BRAND 
UNITS at this exceptional 


Dasebo. 
12)in 
and 


quire 


ane 
juality reception and Record 


le 18-50 metres, 190-550, and 800-2,000 metres 
ving PUSH-PU LL for 5-6 watts output, 
1 A.V.C. on all wavebands aad pre-selective feedback 
t »perates on both Radio and Gram. 
supply socket for a Record Player. 
livin. x Sin. x Bin, Dial aperture 8)in 
mains 200-250 volte 50 cycles. 
IN $1 R ut “TION and ASSI MBLY MANUAL is available for 2 


al drawing ir 


The COLLARO 3RC/521 3-SPEED AUTO CHANGE UNIT 


H.P. Terms £2/10/0 Deposit 
£9/19'6 (Plus 7/6 Carr. & Ins.) and 11 months at 15/9 
e £18/10 


4hin 


Normal pr 
@ Complete which 
Head which incorpor 
rpm, Re 
= 
lour 


mixed 


= 


if , it contains very detailed 


it diagrams and a complete ( apenas Price ‘L ist 


THREE COMPLETELY ASSEMBLED 
ALL-WAVE SUPERHET CHASSIS 


Mode! B.3. A 5-valve 3-waveband Receiver 
B.3.P.P. A 6-valve 3-waveband Receiver with PUSH-PULL OUT- 


High Fidelity Crystal Turnover 
ates separate stylus for L.P. and 78 


ride 


w piiton 


ard b 


on Tit 
inter 


hange 


records not 


Baseplate 
with height above 
¥ din 


size 


api 


baseplate 


@ Mode! B.3.P.P./R.F A 7-valve 3-waveband Receiver 
RF stage with PUSH. PULL OUTPUT 

ree m A.C. mains 100/110 volte and 200/250 volts, and 

ure valves. They wre designed to the most modern specification 
the quality of reproduction which gives excelient clarity 
and radio, making them the idea! replacement chassis 


incorporating an 

@ Brand ne Maker's Cartons 
omplete with yunting instru 
tions 


for operation « 
riniate 
n given to 
both gram 
Model B." Valve line-up, 6BE6, 6BA6, 6AT6, 6BW6, 6X4-—wave 
band coverage short 16-50, medium 
187-550, long 900-2,000 metres. Con 
trolx (1) volume with on/off; (2) tuning 
(flywheel type); (3) wavechange and 
gram; (4) Tone Control (operative 
on gram. and radio) Negative 
feedback is employed over the entire 
audio stages. Chassis size: 11 x 7% 
Shin. high. Dial size 4) 4jin. Price 
complete and READY FOR USE 
excluding speaker £12/12/- (carr 
and ins. 7/6 extra) 
K.P. Terme: 2£3/4/- 
months at 17/8. 


Model B.3.P.P. 


A Replacement 
RADIO-RADIOGRAM 
CHASSIS 


@ MODEL AW3-6 
Buperhet Receiver covering 
standard 3 
190-5 
COMPLETELY 


deposit, 12 
wavebands 

etres. PRICE 
ASSEMBLED 
FOR USE 


This model is the 
B.3 Receiver but incorporates two 
6BW6 VALVES in PUSH-PULL, resulting AND READY 
excellent quality reproduction up to approximately plus 7/¢ and ins 
5/- (plus 7 and ins.) or £3/19/- deposit, 12 months at 21/2/2 P 22/12/6 ep vt and 
This model! is similar in appearance and has same waveband coverage - . 200-250 2 it 
addition it incorporates an R.F. STAGE together with PU®H-PU LI. ' : (req. é > ) BPA 
» « total of 7 valves with two type 6BW6 in Push-Pull. This makes for The tour contest 
with genuine quality reproduction. Price £18/18)- (plus 7/6 carr. and (4) VOLUME-OFF 
12 months at 21/6 and Radio and give 


AN OUTSTANDING OFFER a 
A BULK PURCHASE ENABLES US 
TO OFFER THIS « PUSH-PULL” 
7 VALVE SUPERHET RECEIVER 


For only £12/1 9/6 {c arr. and Ins 


6 extra.) 
H.P. Terms pot | Dep. 12 months at 18/4. 
These receivers Model AW3-7 are made by a well- 
known = manufacturer aod incorporate the latest 
Osram Valve Line-up of X79 77-—DH77 ae 
078 and two N78's in Push-Pull for approx 
watts output 
They cover 3 wavebands 18-50 metres 
mains 200-250 volts 


0. 900-2000 a : 
j} 


£10’10’0 


Months at 15/-, This receiver is for ope 
wins the latest MULLARD VALVE 
EBC41 (Det, let Audio) 
Tuning. (2) Waveeh 
« really gooo r ™ set 
20d range of station selection 
Dial aperture 10in, « 4)in 


1 really 
art 


or 
rating 
LINE 
KL ay (Output) 
Gram 
on both 
Overall) 


! £15/1 Tern 
Mode1B.3. P.P./R.F ‘ 
Mod B t 


Gram san exceptionally g« 


size 134ie x Gin. deep 


ARAAAALAAAAAALAALLALAALAIASAG 


3 SPECIAL REDUCTIONS ; 
FOR COMPLETE EQUIPMENT | 


SUMMARY 


Select a RECORD PLAYER and CHASSIS and we will 
supply it TOGETHER WITH AN B-inch or 10-inch PM 
SPEAKER as follows:— 


190-550 and 
A Gram position is on 


: 
? 
; 


t replacement Radiogram Chassis having a P.{ 
Extension speaker connection is also provided 


7jin. « 6)in. high, dial apertare 


THE £11.16 AUTOCHANGER WITH A #PEAKER AND 


Cash Price Deposit 
est 15 4 
£23 
£31 
£25 
£22 

5 


£2. 
MODEL 
£23 


INFN Ne, 
Zin n (a) W odel B 
teheon available for 4 pred Mth Model - 


. 1 9). 
REA gE iV} Bs ARE BRAND NEW AND FULLY GUARAN- 


ce 
= 


— — 

BSOSr~i0 GFRO@n 
= 

POF@LO FHenesvro 


rHESE 
rEED 


THE COLLARO AUTOCHANGER 
109 and 115 FLEET ST wun BH COLL ARO 
” » Barr 
“9 te) ” » Barr Re 


London, E.0.4. "snst™' | $2 oie? 


AWS 
AW3-7 

Aa additional. anes of 10/- ia made in each « over Carriage 

PPO OD LOA AA AWA A A 


—_ 
mourn 


Coooo°o = ocooco 
SSSSSS <SSSq5s 
ocoosco 

—S 


=> 
“ae 


aseern. chassis only 
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oo@a2coo 
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“Hi-Fi” EQUIPMENT and KITS 


TO SUIT ANY BUDGET 


SOLS LOLI ALLL LA ADD DODD DOA A AAD AP AA AANA AAA Ahh 


TWO COMPLETE “Hi-Fi” AMPLIFIER KITS 


A HIGH QUALITY 
8-10 WATT AMPLIFIER 
THE (DEAL AMPLIFIER FOR 
GENERAL HOME USE AND FOR 
SMALL WALAS, ETC. 


Cre 
/ 


le ee 
Se ee i i ae 


PRADA OES 
YF NNN 


a i ie 


7 


eet ie die adie i OPA 


A 12 Watt “HIGH FIDELITY’’ 
Push- Pull AMPLIFIER 


1 Ma Amy 


A 


Designed tor hiw 
in Push Poll and 
of Pick-ups and m 
use of 3 and 15 obr 


the r te 
tput transtorme OMPLETE 


AILABLE FOR 


Hk Ki 
£14/0/0 
COMPLETR UNIT J 
FOR 


BRIEF FEATURES 
Valve line th 6ve 


The undisto rue 


us! 
an excellent ree 
ontrols allowing 
to a gain of 50 
any type of pick-uy 
’ 6 mV. 6.3 volte 
oF t etc This Amplifisr compares 
THE ASBEMELY 5 _ e for i well with ‘the Williamson and similar desicns at a traction of their cost. The complete 
ponent Price Lit set of assembly instructions are available for 2)- 
LRBPRA LOA AOA A AMAA AAA AL NLM LL eee ee i i i i i i i 


The NEW “LEAK” A 4-VALVE QUALITY 


letailed la ite and « 


LPO LOLI LOL DA AA AAA AAA A ™ AA A A 


TLIO AMPLIFIER 
PRE-AMPLIFIER 


“POINT ONE” 


PRICES : 
(a) The COMPLETE AMPLIFIER WITH 
Deposit and | 

The Lin MAIN 


nocnt he 


PRE-AMPLIFIER, £28/7/0 


f £2 
i) AMPLIFIER ONLY: £17/17/0 £4/7/0 Dey 


sit 


and *PUSH-PULL”’ 6-8 wat 
ven paraag 


riptive 


available separate! 


r £7/2 
: WE HAVE IN STOCK THE NEW COLLARO 
ee TRANSCRIPTION ** RECORD PLAYERS 


(c) The 
and 12 


PRE-AMPLIFIER ONLY : £10/10/0 or £2/12/6 Dey Mods 1 2000 mpr Mot 


mth - tebt 


rand Turntabl 
Price 


lete 


‘£13 96 


wit! 


HP 


* POINT ONE 
t1s 


t plate terme 


¢3:7'- 

A BULK PURCHASE ENABLES THIS Mode! 2010 has thes Monel 200 that itis mounted 
, t ‘ ‘ » “ & MoO u , 

SPECIAL PRICE REDUCTION PICK-UP HEAD. Com ot See 


oF THE FAMOUS £18/4/9 


SHAFTESBURY PORTABLE AMPLIFIER an 


small Halls, 
both Record 


1000 ot that it le 


H t 24/149 thly | nts of 21/5 miata’ 


Suitable for home use and 
His matched inputs for 
Players and Microphone. Also provides 
for the ‘* mixing and “fading” of 
both Gram. and speech as requested 


ROGERS—RD BABY de Luxe MK II! 
AMPLIFIER wien ro JUNIOR Mk 1 


PRE-AMPLIFIER COMPLETE FOR 
£23 0 0 (Plus 7/6 Carr 


H.P Terms £5/15/- 
vonths at g] 12/4. 


~ 


& Ins.) 


Deposit | 


THE COLLARO MODEL 3514 3-Speed Non-Auto Change Unit 


£71 9’6 (Plus 6/- Carr. and Insur.) Normal Price €£12/17/6 


volta with wal vat pora « i , i ' @ Complet » High Pidelit (y } 
trols for Mike at ‘ " pn be faded 1 ¢ ' at urate stylus for L.P 
Tone Control and t ew b and h Re 
(bo) A Tranevers @ Brand NS ‘ plete with unti nst tones 
from the arnplite 
(@) An Sin, Goodmans P 
Class reproductior 


THE COMPLETE EQUIPMENT 
PORTABLE CARRYING CASE 


Having been reduced from ea HIRE PURCHASE TERMS. 
DErORIT #4100 ™ i ly payment 

@ Light in weight @ Basy to CARRY ‘@ GENUINELY 
An illustrated leattet « ree data is availat reve 


COMPRISING 


TURNOVER” Head whict 
lard Records 


1 ot 
at ‘ 


Car 


M 


ker wit 


nd packing 


STERN RADIO 


all contained in the 
£18’0’0 


tf £154 
PORTABLE 
pt of A.B 


“ain ing 


WIRELES 


Ss WoRLD 


Desig 

0) 
le 
a wey 


nains 
The set is 
main section can be supplied as 
be added at any time. The set suppl 
battery Superhet can be TINO 
illustrated (size 9jin 4}in 
finished in lizard, mar 
bide As 
Portable a polished availab 
both Mains Unit and Batteries. Circuit 
Audio Feedback. The Set is complete 
rund frame aerials ¥ wligned 1.7. tranaf 
f assembled chassis Sin. x 4in. x 2fin. This re« 
Bend 1/3 for the fully 
Components Att 


batter 


Alldry 


ac 

case 

attractively 
rexine 


t 


ides “ fu 
te. Ove wize 
£8/16/3 Mains Unit if required) 

sl La ite and Price list 


Pract unplete 


376 


“PERSONAL SET” ‘GATTERYV ELIMINATOR 


itin Jin. Price of complete Kit with 


90 volts and 


KIT to provide 
lpbin Price 47 


ictions, 42/6 
ar COMPLETE approx 


A COMPLETE 


“CAR RADIO” 
FOR THE HOME 
CONSTRUCTOR 

A re ALVE 

ECEIVER 1 


SUPERHI 
VipRATOR PACK 
tor Pack 
£13/9/6. 


Vibrator 


omplete Rece 
and Sin. P.M. Speaker for 
venents for £9/19'6 and the 
it is new 
Clr 
I 


a new design employing 
ASBEMBLY INSTRUCTIONS 


ymplete nent 


omponents 
currs 
Liat 


‘ 
x apd 
‘ ndiv 


THE NEW ARMSTRONG F.C.48 


OUTSTANDING FEATURES INCLUDE :— 


feed back ed resulting 


fact 


avy negative 
” 

eee transmissions 
HF 


the p 


od TREBLE 


the present high 
tations 


yuality 


wer supply for this unit 


lift and cut with unique Thermo 


550, 1000-2000 metres 


CASH PRICE COMPLETE and READY FOR USE £23/18 0 


and Insurance) 


nthe at £1/13/9 


1-VALVE BATTERY SET 


lesign of a simple l-vaive 2-stage Battery 
excellent results on medium and 


7/6 Carriage 


18/- and 


[a 


£5 


“ MINI-TWIN ”’ 


A 
giving 
and havi 
Drilled chassis and practical diagrams make 
set for the beginner to build 

The complete chassis 
37/6, plus 8/11 P/Tax 
and suitable headphones, 14/9 
The complete assembly instruct 
ment price list are available for 1/6 

Receiver also performs excellently, witho 
ation, as @ tuning unit, and, in addition 
modifications for which a tnplete diagran 
vided, makes 4 first-class pre-amy r 
microphone 


H.P. Terms 


Receiver, ¢ 
ong wavebands 
consamption 

t the ideal 


ng exceptionally low battery 


including valve an bt 


the attractive plastic « 


built for 


ase 18 96 


one, layouts and a cor 
This 
nodific 
mple 
* pre 
ip or 


109 ~~ 115 FLEET ST 


‘ with 


ifier for pi 


Phone : 


Mains Hatt 


4 
( 
‘ 
( 
» 
4 


BATTERY PORTABLE 


THE “MINI TWO-THREE” 


Alldry " Battery Portable of 
6jin = 4)in. x Stin 
over medium wave 
metres, with use of 
short trailer aerial 

The simple design of this Receiver 
arranged that either a 3-valve 
ra (afterwards easily 
converted to the S-valve) can be 

ade 
musists of a 


An * 


is 80 
wet 2-valve 
nec 4 
0 
signe T.R.F. ciroult using 
letector with HLF 
high gain output 
line up IT4 


d 
int a regenerative 


a 


arate 
led as ar 
lated Valve 
DLO4 
alve set can be com 
B/6 (lew case) and 
25/3/- (lene case) 
toe Includes valves, epeaker 
trilled « 
they 


n the 
lark gree 


ir Naemin 


tons include simple and 


at us which enable 
build either set 


ist being 


yonent ba 
natructor 
{ 


diagra 
i 
eparate 


successfully 


ache ilatyle t sale, a price 


wetru 


!ICONSTRUCTORS 
A NEW SUPERHET 
TRANSPORTABLE 
THE “SUPER THREE” 


Designed 
without the 


18 


NOT 
eiver can safely be used in the 


live to maing (as many 


thereby 
RF. Ree 
cal diagrame are supplied 


6. 6.6 
£6.16 .3 


ang Waves « be added 


£#1.1.0 


we the component price 


elvers 


The complete 
Medium W 


Or to « im Wa 


If the Kh 


ot 


~ 


er the Med 

# are provided 
“xl Cabinet 11) 
itt 


im Wavehband 
for this purp 


nehes wire 


ar 
any time 
The attractive 
a | high 
The CONST RUC 


which are 


nches 1e8 dee, 
rOR'S MANT 


istral« 
available for ]/- 
rohase 


1 above is 
sho 


‘ arate 


DUAL-CHANNEL PRE-AMPLIFIER and TONECONTROL UNIT 


A, PRE-AMPLI 
FIER TONE CONTRO! 


ompreher 


bases and treble control le euch that 
nditions irrespective of the volume 
are given in 12-watt amplifier advt 
wiing contained power supply a 
on Uhe front panel 
chassis, valves (G8N7 and 
eparately for ]/- 


we lf 
amplifier, \.« 
f o ed 
assert letely 


mm plete Comp 
iy for use 


AN AMAZING OFFER! 


A COMPLETELY ASSEMBLED 
VALVE T.R.F. CHASSIS 


P.M. SPEAKER and VALVES 


, 


4 


Inc a Sie 


luding 


, 
j 
7 
» 
> 
; 
7 
rz 


Waveb and 
modern BVA 


fe 
3 
ei 
{ 


LONDON, E.C.4 CENTRAL 5812-3-4 


( 
( 
e 


Wrreress Wor_p NOVEMBER, 1954 


rion JAVBERONY SS Cie) nt on 


MONEY BACK GUARANTEE 34 TERMS OF BUSINESS: Cash with 


aneen ae euessry . AR oO N T a £ L q £ g g t 4 E, der (or C.0.D. Post Items only) 


orders for small items totalling 
‘ ost tre nies erwise 
PROMPT DESPATCH LONDON ~ N.W.11. (£2 post free unless other 


Telephone: MEADWAY 1[736. 


BUILD YOUR OWN RADIO! 4 watt AMI AFTER. KIT 


. " vaive 3 iter for use with Gramophone 
We can supy all the parts (including vaives, Sin. moving =e Rac om ¢ line-up is as follows: @8L7. 

ll speaker sbinet, chassis and everything down to the = tz4 -f egative feed-back Tone contsol Voltage 
ast nut and bolt) to enable YOU to build a professional { J aA tment panel incorporated 4 watts output For 
looking radio. The chassis is punched and drilled ready to 9 n on A.C. Mains 200/250 volte 
mount the components. There is a choice of any of three 4 A mplete Kit, which includes every item down to the 
sttractive cabinets 1Yin. long, Sin. wide by Gin. high, ae it and bolt, drilled and punched chassis, and com 
follows; either ivory or brown bakelite, or wooden, finished prehensive point to-point wiring circuit diagram 

walnut Complete and easy-to-follow point-to-point 


vy KS ALL COMPONENTS SUPPLIED ARE 
GUARANTEED FOR ONE YEAR 
MODEL | T.A.F. RECEIVER MODEL 2 SUPERHET RECEIVER 


Phis is a 3-vaive plus metal rectifier T.R.F eiver with a This is a powerful midget 4-valve plus metal rectifier Super 
valve line up a follows 6K? (AF 7 (Det.) and 6V6 het Receiver with a valve line-up as follows: 6K8, 6K7, 6Q7 
@eteut). The dial is iiuminat. = waetied ts 6V6. The dial is ituminated at . overngs te for the Short 


Wave bands between 16-5 
bands between 190-450 metres 
is for the Medium and Long Wave Ba ate t between 1,000-2,000 metres 
200/250 volts A.C. Mains a mgm 


Plus 2/6 Packing = Plus 2/6 Packin a 9 
Carriage, insur £5 . io. 0 Carriage and foo, £ is 
T.R.F. RECEIVER We cu « Receiver ready built at £6/15/6, plus 3/6 5 

ALL COMPONEN Ts SUPPLIED ARE GUARANTEED FOR ONE YEAR 
NOTE: We would respectfully suggest to those interested in building this receiver that they send for OUR Instruction Booklet 
Intending constructors can then jus dge for THEMSELVES how comprehensive this Booklet is 
Instruction Booklet and priced Parte List availa eparately at | This money will be refunded 
returned as NEW within 7 day 


receiver presents & very attractive ‘ erage 


uit diagram |« 


MAINS NOISE SUPPRESSOR KIT THE LATEST RANGE OF W.8. H.F. SPEAKERS 
Consteting of 2 specially designed chokes and 3 condensers Incorporating the NEW Composite Cone 
Extremely effective, cuts out all mains noise Can | W.B. 6in. Ht F » 10,000 lines, 3 ohms £2 10 PRICE 
assembled in existing receiver or separate as desired W.B. Sin. H.F., 10,000 lines, 3 ohme £3 6 P| 2 
Complete with cireult diagram, 4/11, plus - PA | W.B. din 12,000 lines, 3 ohme £3 £ 4 . Oo lus 2/6. PACKING 
W.B. 10in. H.F., 12,000 lines, 3 oben £3 13 « CARRIAGE & INSUR 
BATTERY CHARGER KIT see eee a ene Spee The Output Transformer supplied ts for use with a loud 
speaker ¢ hms impedance, and we would suggest that 
cooemporness oe ~My er Raa re s suitable | etaiden *** 3 ) +7 eae P Y of - Ow Ty: amplifier justifies the use © 
} 260 volts. Charges either 12 vol one the latest W.B ’ Speakers which o: ’ plied 
acoumulator at 1 amp. Complete with reu i] m 8 mid. 500 volt Aluminium Container, Height 2}in " 1 . r ° 6; Yin "Sie sein eerie 
Price 19/11, pius 1/6 post and packing x lfin. dia. Price 1/2 each, 12/- per doz., 140/- per gross 16 o 7 : 4 


WE CARRY LARGE STOCKS OF COMPONENTS AND WELCOME YOUR ENQUIRIES |Z: thom sme reawire ‘this “Ampther reaty-balic we ca 


supply it at 25/1/-, plus 3/6 pkg., carr., ins 


MAGNETIC | | ASK ARTHURS FIRST 
RELAYS de NEW VALVES Scher cstt tn static Beri 


We have probably the largest variety of valves in 
Built to your own the country. Let us know your requirements. 


specification AVO METERS IN STOCK 
Avo Model 7 
TYPES 3000 and 600 Avo Model 8 
HIGH SPEED and A.C. to 400 VOLTS Signal Generator, Mains and Battery 


0 
0 
Models £30 0 0 
0 
0 


KEY SWITCHES. SEVERAL TYPES IN STOCK Electronic Test Meter .... £0 0 


Valve Characteristics Meter £60 0 


iz L = Cc T h oO e Also full range TAYLOR METERS. List on request 
SA A G N f T | Cc vaLvE MANUALS Leak TL/10 Amplifier and 


Point One "’ Preampli- 


COUNTER — Chapmen Tuning Unis 417 6 


a eee Leak Tuning Unit 435 6 
Brima wane? Grundig Tape Re- 
Mazda, Par ’ corder coe 5 
Mullard Valve Grundig Microphone %é 6 
Replacement 
Guide Recording Tapes 
art and — in All makes in stock 
Sound Reproduc 
Np my Psy bs 7 14 _ len. WF H 2 6 Terms C.O.D. or Cash with order 
500 ohms operates on 18/24 ve Brittain, D.F-H Goods offered subject to being unsold 
1,000 ohms operates on 100/110 Vo Postage 6d. each extra and to price alteration 
2,300 ohms operates on 200/230 Vo 
17/6, Post and Packing, 9d 


PAD ADAOQDODOOCOCOCOOOCOC OLD 


JACK DAVIS (RELAYS) LTD. 


% PERCY STREET - LONDON - W./ ID 
MUSEUM 7960 LANGHAM 4821 peors: ARTHUR GRAY, LTD: 


 s GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDO 
PADPADADADDA DA DODD OV GD TEMple Bor 5823/4 ond 4765 Cables: TELEGRAY, ToNDON 


NOVEMBER, 1954 Wireitess Worip 


ANOTHER « SCOOP” 


A COMPLETE 5 VALVE 
RADIO CHASSIS 


BRAND NEW AND UNUSED 
AC/DC Mains 200/250 volts 


“69'6 
COMPLETELY WIRED AND READY FOR USE, WITH THE ADDITION OF 


A SPEAKER AND OUTPUT TRANSFORMER. [onice comp.ete 


a . : WITH VALVES 
Iwo controls only : Volume and Station switch. £5-°19°6 


Valves used: 10C1 freq. changer, 10F9 or UF41 I.F. Amp., 
1OLD11 AVC and Det., 10P14 output, U404 or UY41 rect. 


ad 


LESS VALVES 


pn send + LF. 465 Kes. 


%* 4 Watts output. 
*% A.V.C. 

% 3 Station Pre Set. 
% Frame Aerial. 

%* Fully aligned. 


% Size of 
only 10” 


THE IDEAL 
SECOND SET 


A Cabinet will be 
available shortly 


YOU CAN FIT THIS UNIT INTO YOUR EXISTING T.V. chassis 
RECEIVER FOR RADIO RECEPTION 


54" 


max. height 54” 


Circuit diagram supplied. Available separately at 1/6d. Post Free. 


TEST SET TYPE 286 


es ey INDICATOR TYPE 


HIRE PURCHASE 


P.R.P. Output Meter 
metal 

wide, 

plugs 


Mounted in strong 
6in high 34in 
Complete with all 


lid (ideal for tool box 
9} 54 inches 
hitments 


IDEAI 


LASKY’S PRICE 
Carriage 3/6. 


Contains 0-50 
roamp-—24 inch moving coil meter 


11 x 
padded 


FOR CONVERSION INTO 
MULTIRANGE TESTMETER 


Frequency 


carrying case 
Size 11} * 7 


IDEAL FOR 
MULTIRANGE 


LASKY’S 


3,000-6,000 
MR. 0-500 microamp meter, | 
size} inch moving coil. 

deep 
cables. 
Supplied in wood transit case, hinged 
size 
Rubber 


with 
6} inches. 


CONVERSION TO 
VALVE VOLTMETER, ETC. 


PRICE 45/-. 
Carriage 3/6 extra 


Ke/s 


TERMS AVAILABLE 
ON CERTAIN 
ITEMS 


Send for 
posal form. 


Please give de- 


Fitted 
leather 


in meta 
handle 


TESTMETER, 
pro- 


PORTABLE 
Single speed auto 
amplifier In case 

4S PREVIOUS ADVT 
£10.19.6d. 


RECORD PLAYERS 
changer, 
A FEW 


with 
LEFT 


Carriage 10/6d. 


200-250 v 
1.75 a. 66. 6.3¥ 


FILAMENT TRANSFORMERS 


primary 50 c.p.s 
3a. 96, 


tails of the 
equipment you 
require for quo- 
tation. 


63 v. 


STILL ANOTHER SUPER BUY 
Tape Recorder 
Heads 
By “Phidelity”’ 
High imped- 
ance, single 
hole fixing 
Size lin. diam., jin. high 
Twin track 
Record/playback. . 
Erase * 
Low impedance erase... 2/6d. 
FAR ELOW ACTUAL MANU. 
FACTURING COST. LESS THAN 
HALF USUAL PRICE 
Limited Quantity only 


PERSONAL 
CALLERS 


With Circuit 
No. 1. L.M.S.G. Size: 4} 
With tin spindle 19/6. 
Nc M.S.S. Size: 4 
¥ ith tin. spindle 16/- 
Both for use with 465 Ke 8 


SUPERHET COIL PACKS 
2hin plifier 


3 in 


ONLY 


Ta er er Am- 
6 valves 
Fully maamnied and 
wired. Untested, 
and faults may be 
resent. LASKY’S 
RICE £4/19/6. 


“THE HARROW ” Baffle Radio Cabinet 


Build a second set to be 
proud of. Pleasing 
design cabinet, with 
drilled chassis, dial, 
drive and back. Finished 
in satin mahogany 
veneer. Outside dims. : 
5in. deep 

LASKY’S 36 6 
Carriage 2/-. 

Receiver design uses 
Total cost to build is 
less than £5/10/-. 


17}in. wide, 11}in. high, 
PRICE 

2-6K7, 6V6 and 5Z4 
Circuit for receiver 1/6. 


CAR RADIO 


2 section, « 


AERIALS 
hrome, 75 inches 
Side fitting. 15/-. Post 3/6 


RADIO CABINETS 


Size. 12in. wide, 6}in. deep 
Rin. high Finished in 
medium walnut veneer, with 
high polish. Complete with 
back, chassis, and dial 


LASKY’S PRICE 


Carriage 2/6 extra 


16/11. 


BAKER’S SELHURST SPEAKERS 


* Stalwart.” 12in. 15 
ohms impedance. Fre- 
quency response 430- 
13,500 c.p.s. Power 
handling capacit 15 
watts, peak A/C. PRICE 
£5/10 


** Standard.” 12in., 15 
ohms impedance. Fre- 
quency response 30- 
14,500 c.p.s Power 
handling capacity 20 
watts, peak Cc 
PRICE £6 10'-. 
** De-Luxe.” 12in., 15 
ohms impedance. Re- 
entry cone. Frequency 
c.p.s8 
A/C. PRICE £8/10/-. 
speaker extra 
(H.P. Terms available). 


response 


CARRIAGE 


18-1 7,000 
Power handling capacity 15 watts, peak 
3G per| able for 


CAR RADIO SPECIAL— 
PARTLY ASSEMBLED 
SAR RADIOS 
Small size case, 12 x 4 x Gin 
Will fit most cars. For either 6 or 
12 volts, depending on vibrator 
Chassis supplied with 5 octal valve 
holders, medium wave aerial and 
oscillator coils output transformers, 
volume control, sundry resistances 
and condensers, dial and 
knobs. Case finished in brown 
crackle. Dial calibrated 150-550 
metres, 5 valves to suit. One each, 
either GT or metal; 6SA7, 6R7 
6V6, 6K7 0274. LASKY’S PRICE 
£5/5/-. Carriage 5/- extra, Or 
less valves, 69/6. Carriage 45/- 
extra Other chassis in various 
conditions of completion are avail- 
personal callers only 
CIRCUIT “or 5 valve car radio, 
using above chassis, PRICE 1/6, 


R.1155 RECEIVERS 


NOW AVAILABLE 
ON H.P. TERMS 


BRAN EW AERIAL TESTED 
D N BEFORE DESPATCH 
These well-known Ex-Air 
Receivers need no further 
tion. Supplied complete 
valves and full circuit data 


Ean ee = -£11.19.6 
Selected “Grade” §=£89.19.6 
£7.19.6 


Secondhand. Grade 2 
receiver extra 


Carriage 17/6 per 
returnable on case 


Ministry 
introduc- 
with 10 


A LASKY’S RADIO ADVERTISEMENT. SEE OVER. 


including 10/- 


ASSEMBLED POWER 
PACK OUTPUT STAGE FOR 
R.1155 RECEIVER 

For use on 200-250 vy. 
Complete with 2 valves. 
case size: 12 x 7 x § = 
LASKY’S PRICE, 7 Carr, 5/- 
Power Pack as above.” Fined’ widh 
64in 


LASRY'S. PRICE £5/S/-. Carr, 5/-, 


A.C. mains 
In metal 


WIRELESS Wor_p 


NOVEMBER, 1954 


No, 1 
CEI 


line I 


valve 


LASKY’ 


WIDE 
Containing 
H.1 
anning coils 
ansformer, 
im 
14 


and 


th 
66 
6AM5 


ASKY’S 
JOMPLETE 


Carriage 3/6 extra Cc 


ANGLE PAR- 


transformer, ferrox- 
, frame 


blocking osc 


8S T.V. CONSTRUCTORS’ PARCELS. 
No. 2 The WIDE 
As No. 1 parcel. But less val 
LASKY’S PRICE 

out- ( 
focus 


ferroxcube 


arriage 2/6 extra 


p.m 


ANGLE 


No. 4 Complete set of metal- 
work, Unassembled. Comprising 
main chassis, tube supports and 
valve-holders. (Less sound-vision 
chassis PRICE 25/-. Carriage 
3/6 extra 


PARCEL 
94 11 


trans- 
7-inch mask 
linearity 
< following 
D6, 6AL5 
3—12AU7 


No. 3. _ Aill 
Igranic Comprises 
transformer, 7-10 Kv 

and rectifier heater 
»icoils; frar output trans 
focus unit with vernier 
EB.H.T ifier, 12in 
LASKY’S PRICE 
PLETE PARCEL, 
arriage and packing 3/6 extr 


brand 


ne 


PRIC A 


£8151 FOR 


mask and 


THE 


No. 5 SPECIAL PARCEL. 
Comprising line output trans- 
former Non E.H.T frame 
yutput transtormer, scanning 
coils, line and frame blocking 
~scillator transformers, large 250 
m/a. smoothing choke 
LASKY’S PRICE 446 
POST FREE. 


“COM- 
796 


CRYSTAL DIODES. 
type, wire end 
Higher 


Grades 
Assorted for 


Glass 
6 eacl 
Ave 
W/-. 


aplar 


Post Free 


LIMITED QUANTITY ONLY 


COLLARO 3-SPEED AUTO 
CHANGERS. Model 3RC/521. 
New and unused in maker’s 
carton, 

Cream ss or 
fawn finish 
Complete 
with hi-fi- 
delity *‘stu- * 
dio” turn ane 
over crystal pick-up 


LASKY’'S £9. 19. 6 “2 lage 


PRICE 


7 
ry 


12 VOLT-4 WATT MOBILE AMPLIFIERS 


NEW 


B R A ND 

I itput. ¢ 
vibr 
Fit 
lead 


hronous 

in { {all alves 
duty battery 
B 

abinet, grey 
ut jt 
a suitable 
Finest 
mstructed for r 
with 
lead 
used 
car rac 


famous 


loudspe 


mp 
ened 


te 


» be 


ora 


manufacturer, in 
rackle finish 
mpedance 
aker, 
quality components throughout 


carbon 


AND UNUSED 
omplete with power unit and 
ator (Wearite type QFA/12 


ted with rubber covered heavy 


handsome metal 
Size: 10in.x6})in.x8in 
With the addition of 
this is ready for operation 
Robustly 


3 ohms 


ough handling 
hand-mircophone with 
as a 


fio 


power pack and output 


HIGH VOLTAGE 
CONDENSERS 
1 1 mfd. 3.5 Ki. 
1 mfd. 7 Kx 
001 mfd. 12.5 Ky 
001 mfd 15 Ky 
0005 mfd. 10 K 
0005 mfd. 15 K 
04 mfd. 12.5 


CO-AXIAL CABLE 
75-80 ohms impedance 
Single Core, per yard 
Twin Core, per yard 
Twin Balanced Feeder, 
yard 


E.H.T. 


8d. 
l- 
per 


SPECIAL OFFER 


LASKY’S PRICE, 


COMPLETE 


OR LESS 
CROPHONE 


£7.19.6 | 


£6.19.6 | 


MAGNETIC RECORDING 
TAPE 


{ Carriage 5/- per unit extra. | 


Kraft base 1,200ft. reels, 17/3. 


riz 6©= , y ‘ 
FELEVISIO 
4 Bs Ba ‘ 


THE ROTHESAY 


, a 
e 
OD 968 Zi are 


H.P. TERMS. 
plus carriage charge 
plus charges spread 
months. 

The Rothesay cabinet 
doors. Price £14/9/6. 


Deposit £3/10/- 
Balance 
12 


over 


with 


ELECTROLYTIC 
CONDENSERS 
ALL BRAND NEW 


8 mfd. 450 v.w 19 
16 mfd. 350 
16 mfd. 500 
20 mfd, 500 
3 mid. 450 
60 mfd, 350 
64 mfd, 450 
150 mfd, 350 v.w 
400 mfd. 150 v.w 
x 8 mfd. 450 v.w 
8 16 mfd. 450 v.w 
+ 12 mfd. 350 v.w 
16 mfd. 350 v.w 
16 mfd. 450 v.w 
+ 20 mfd. 275 v.w 
+ 100 mfd. 350 v.w., 
32 mfd., 450 v.w 1 


SPARMADA KK wasse 


oe ee ee ee ee 


6 
1 


This cabinet 
last word 
ont 
Al s 7 | 


ir 


utely r 
tion through 
finest lamir 
eneered in 
light, 
shade 

inch thick 
gold anodised 
The C.R.T 


ny size 
length 
can 


vith the cabinet 


both 

to mat 
will be 
length 
Outside 
Ljin 

Inside 


sides, 
h the 
mour 
piano 
dim 
wide, 
dim 
deep 


21 iin. 
NOTE THESE 
GENEROUS SIZES 


) 


empora 
igid 


aperture frame 
letachable, 


y 
N 
Now 
glass, 
neck end 
fret and 
beautiful 
dark 


CcABI 


s really the 
1 outstanding 
ry lesign 
construc- 
out with the 
mated woods, 
walnut, pol- 
medium or 
The top is 
Fitted with 
speaker grille 


omplete 
shelf, 
protector, back, 
bafi.e board Fir 
figured medium, 
walnut veneer, 
polish. Suitable 
structor T.V 
** Viewmaster 
vision,” 
view,” X 
Can be supr 
14in., 16in 
extra cost 


An : 


supplied 
castors, 


receivers, 


le-King,” 


ireless 


supplied 
tube to order 
doors if re- 
be supplied 
Veneered 
and polished 
cabinet, they 
sted with full 
hinges 
34h1n 
21 sin 
18fin. wide, 
Size of 
Thickness 


to 


lowance¢ 


height 32in. ar 

WHY NOT CO NV 
TABLE RECEIVER 
SOLE MODEL ? 
Adeptor frames 
10in. ¢ tubes 
required 


high, 
deep 
R 


to can 


with 
bearers, 


ished 


* Practical 


World 


supplied 


NETS 
mask, THE DE-LUXE 
peaker 


in 


light of 
with 
for most home con 


high 


including the 


Tele- 
Magni 
et 


ro A CON- 


ul 


LASKY’S PRICE 


Carriage 12/6 extra 


LASKY’S 
PRICE 


Carriage 


£9.19.6 


£8.10.0| 


H.P. Terms. Deposit 
plus carriage. Balance plus 
spread over 12 months 


15/- extra 


£2/17 
charge 


3-WATT AC/DC MIDGET 


Push pull, 


AMPLIFIERS 


very high gain 


4 valves UI 
yush pull, 1 Vy CH 
1 UAF42 
ige 100/110 
Very asily 
230 volts 
cult 


con 
Su 
di 


ships’ 

home 
alarms, etc., etc 
assembled and wi 
Highest quality 
used throughout 
output is fitted, fc 
etc 


41 in 
42 and 


Input volt 


AC 


De 
verted 
pplied 
agram 
2 metal 
and RM3 
record players, 
record players, 
Supplied complete, 
red, with 4 valves 


RM2 
tane 
bab 
fully 


C.R.T, 


Neck Protectors 2/6. 


SPECIAL T.V. 
CONDENSERS 
64 mfd. 450 v.w 
100 mfd. 450 v.w 
32 100 mfd. 450 v.w 
100 200 mfd. 350 v.w 


TABLE _ MICROPHONE 
NDS 


tion re ome Heavy b 


FLOOR 
Section Chrome 
35). 


MICROPHONE 
STANDS 4 
< Base 


METROSILS. 10 Ky. S/-. 


BRIMISTORS. 


1 1/6 each. CZ.3 9d. each 


miniature components 
An auxiliary 60 m/: 
or use with a radio feeder. 


65’- 


OUTPUT Ad pete --y 
Midget Pentode 316 
Miniature Personal, 
Standard pentode 


3S4, etc 6 
1 


32 + 

MANY OTHER SINGLE AND 

MULTIPLE CONDENSERS 
IN STOCK 


BR/ 
MA 


ND NEW AND UNUSED. 
ER'S CARTONS, 


IN Push-Pull 6V6 
Multi Ratio, P.P 


Heavy Duty, P.P. 


CARRIAGE FREE 


NOVEMBER, 1954 


Wrrecess Wor_p 


S CHANNEL 16 or 17 INCH 


SUPERHET 
RECEIVER 


WIDE ANGLE — LARGE SCREEN 
Do you know this famous and well tried home 
now be built for £29/10/- 
Only tube and cabinet extra. 


constructor set can 


including valves. 


EVERY COMPONENT CAN BE SUPPLIED 
SEPARATELY. 
data, 


Full constructional dia- 


grams and circuits 
Price 6/- 
WRITE NOW FOR OUR NEW 
TELE KING PRICE LIST 
CAN SAVE YOU MONEY 


wiring 


POST 
FREE 


THE TELE KING 


SPECIAL OFFER. 12 INCH 
CATHODE RAY TUBES. 
Standard types, suitable for 
T.V. LIMITED que rITy 
LASKY’S PRICE £12/19/6. 


Carriage and insurance 15/- extra 


SPECIAI 


wha ANSE ORMER 
Secondary ay i 


3, 4, 5, 6, 8, 9, 10 
1 id 3% 
P RIC rs 17/6. 


ION TRAPS. All types, 


ARMOUR PLATE GLASS 
l6in. Actual size 17}in. » 
TELEVISION SELENIUM 15}in. x fin 
REC TIFIERS 15in. Actual size 16}in. x 
Sentercell ’ 13in. x fin 
i2in. Actual 
10}in fin 
9in. Actual size 9in 
tin 


TRIPLEX 


3/-. 


7/11 


6/11 
13in. x 


itest 


size 


Sin 


DARK SCREEN 
FILTERS 

in 76 
fin 9/6 
Postage and packing 5/- per piece 
extra. (This charge is necessary 
owing to extra packing required) 


PERSPEX IMPLOSION 
GUARDS, _ incorporating 
cutcheon and filter plate. 
12in. 
12in. 
16in 


MANUFACTURER'S 
SURPLUS 
‘ OSCILLATOR 
LS 


Jses lor2 


ibl t 9 kV 
51's L ASKY’ S PRIC E 12/6. 


es- 


HEARING 
known manufacturer. In 
4 lin. Complete 

s and 3 subminiature 

, internal crystal 

and soiled con- 


L ASKY ‘$ PRICE 396. 


AIDS 


de Luxe 
de Luxe 


C.R.T, MASKS. Brand New 
LATEST ASPECT RATIO 
%1n. eves : 7/- 

10in 76 

12in ‘ » 

12in. Old Ratio 9/6 

i2in. Escutcheon mask, with 
Perspex filter 

14in. Rectangular 

15in. Cream rubber 

l6in. Plastic, white 

17in. Rectangular 


nd ¢ i. For use with 


L ASKY’ S PRICE 


BD ign nm oy UNITS 
eration For use on 
D. mains 200-250 volts 
Complete, with 3 valves Fitted in 


UNIT £5/19/6. 


TER TELESCOPIC 
— l p Z AERIAL MASTS 
Extension Units, _— 21/- cach | as previously advertised 
mplete. Carriage 2/- each extra LASKY’S PRICE 


2/6 extra 


i Com- 
plete 25/- 


(Carriage 


P.M, LOUDSPEAKERS 
Ally 


a 


tna 


anitiads im. 


2 hte: 


MANUFACTURERS’ 


A MULTI CHANNEL 
TUNER FOR THE TELE 
KING WILL BE 
AVAILABLE SHORTLY. 


SURPLUS T.V. 


COMPONENT BARGAINS 


WIDE ANGLE 
38mm. 


Line E.H.T. tras ferrox- 
cube core. 9-16 kV 

Scanning low 

line and 

Frame Output Tran 

Scanning Coils low 
line and frame 

Frame blocking osc. trans 
former 

Line Blocking osc. trans 
former, caslam cored 

Focus Magnets Ferroxdure 

PM. Focus Magnets. Iron 
Cored 

Duomag Focalisers 

300 m/a. Smoothing chokes 

Electromagnetic focus coil, 
with combined scan 


Coils, imp 
frame 
former 


imp 


coils 


STANDARD 35mm. 


I ine Output Trans formers. 
No. B.H.T 

Line Output Transformers. 
6-9 kV. E.H.T. and 6.3 v 
winding Ferroxcube 

Scanning coils. Low imp 
line and frame 

Scanning Coils. Low imp 
line and frame, by Igranic 

Line blocking oscillator trans- 
former 

Frame blocking 
transformer 

Frame output transformer 7 

Focus Magnets: 
Without Vernier 12/6 
With Vernier , 17/6 

Focus Coils. E lectromagnetic 12/6 

200 m/a. Smoothing chokes 10/6 


19/6 
12/6 
14/6 


oscillator 


ROD SECTIONS 

copper plated 
diameter Any 
fitted together 
per doz POST 


AERIAL 
Steel, heavily 
12in. long in 
number may 
PRICE 256 
FREE 


MAINS TRANSFORMERS 
All 200-250 ) cp.s. primary 
Finest quality, fully guaranteed 
MBA 3 350-0-350 80 mA 
63v.4a,5 v.24 rs th fila 
ments tapped at 4 volt An 
ideal replacement trans 18/-. 


100 mA 
With mains 
22/6. 


MBA/6. 325-0-325 
6.3 v.3a., 5 2a 
tapping board Price 
80 mA 
th fila 

18 -. 


MBA/7. 250-0-250 
os v 3 &. 5 2 i Be 
ments tape 4 ts 


OFFER 
235 v 


MBA 8. SPEC “< 
Drop through type. 2 0 
60 mA. 6.3 ye ie. 
400-0-400 v. 60 mA 

a.Price 12/6, 

ransformer 0-10- 
10 volts 100 watts 


Price 17/6. 


CLOSED FIELD SPE = = 
6hin 
Sin. round 


19/11.° 


and 6hin itiipes of 


CYLDON 5-CHANNEL 

SWITCHED TELETUNERS 

Brand new. In- 

stant and positive 

selection of any one 

ad of the 5 B.B.C 

< television channels 

by a single con- 

trol knob. Uses 

3F.80 or 6BW7 

AT7 

Double Diode Triode as fre- 

quency changer Tuning is 

obtained by switching incre- 

mental inductances. Size 4) » 

2) hin Spindle 2jin. long 

diameter IL.F. Output 

9.5-14 Me/s., noise figure on all 

channels better than 10.5dB 

rejection better than 45dB 

all channels Power gain 

LASKY’S PRICE, less 

126. POST FREE. 

Complete with valves 37/6 

POST FREE 


E 
RF pentode and ECCSI or 12 


TAPE RECORDER AMPLI- 
FIERS. Complete with 4% 
valves: 2 6SN7, 2 6V6, L 5Z4 
Twin inputs, also volume control 
and record level. On aluminium 
chassis, size 114 x 2} x 9in. Com- 
plete with valves and 8in 
speaker. Totally enclosed in case. 
LASKY;S PRICE £9/19/6, 
Less cover £8/15/-, 

Less cover and head lift trans- 
former £7/15/- Carriage 5/- 
per unit extra 


h 3 ohm speech coil 
14/6. 8in., 19/11. 
15/-. 10in., 19/6. 


ENERGISED SPEAKERS 
with O/T 600 ohm field, 15/6 
less O/T 600 ohm field, 12/6 

200 ohm field, 
th O/T 600 ohm 


Telephone, all departments : 
Please Add a Reasonable Amount For Postage. 


Opposite Paddin ston Hospite' 


LASKY’S RADIO 


LASKY’S (Harrow Road) Ltd. 


370 HARROW RD., PADDINGTON, LONDON, W.9 


CUNningham 1979/7214. 


Wiretess Wor_p 


LYNE RADIO LTD. 


18, TOTTENHAM COURT ROAD, LONDON, W.1 


MUSeum 5929/0095 


All goods speciaDly selected for quality and value. Prompt Service 
to visit our new rebuilt shop premises. Situated 50 yds only from Tottenham Court Road T 


This unit provides an A.¥. output suitable tor 
feeding into the sudio section of » standard 
tecsiver where triode/pentode 

= tre available. Within an average of 
trom « V.H.F. transmitter one 1.F 


nt-to-point wiring diagram ean be 

1/6 post tree, or the complete 

down to the last nut and bolt, at 

7/6, plus 2/6 packing and postage 

Unit can be supplied if desired, ready 
assembled, aligned and tested, at £8 10/- plus 


6?. & 
fh required we ‘shall be pleased to align this unit for constructors not possessing 
pment, for a charge of 7/6. N.B.--Valve line-up is GAM6, 12AH8, tOnAe and 6AL5 
measures only 6 jin Shin lhia 
Demonstrations at 18, Tottenham Court Road 
METERS 
F.8.D. 


Fitting 
50 microamp R.F 
4 mieroamp 
D microamp 
red microamp 
500 microamp 


he necessary 


SEEURSESST 
‘es 


- 
~2D-~1~10 W-~1-2000""2 


ee ~ 
GROSDBRO 


20 volt amp 

15-0-15 volt 

150 volt in 
400 volt vin 
R.P. = Round projection 
F. Bq. «© Flush Square 
PR. « Flush Round 


EX-W.D. CATHODE RAY TUBES 
at j-, Also VCORI30A—-Ideal for 
alight cut-off, very suitable fc 
these tubes are brand new, in 
2/6 packing and carringe for 
All new « 


RF. 5 
De 20-30 Me/s, L5/- 
Fed +) 45-RS Me a, 45/- 


@ have a limited supply o . jon and 
Price only 9O0/- each. ALL these units Post Free 


TEST METER -EX-ARMY D.C., 6 mA. and 60 mA. D.C 


current, 600 ohms and 5,000 ohms resistance ranges. Complete in bakelite case with web 


strap 12/6 pins 16P.&P 
ER UNIT Medium eiah-p ywered for C.W.-MLC.W. R/T. 3 ranges, 


71 

10-6.5 , 6-3.3 Mo/s. 500-200 Kelas, Abac plete; 4 valves, 2 meters, hundreds 
of resistors, condensers, et transit « "rice 90/6, plus 7/6 carriage and 
packing 


~ 
@C~2-10~10-2 


6 
6 
6 
6 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


Thermo-couple 
Moving Coil 


Guarantee ill pieture VOCRO7 at 40/- 
thin. screen at 95/-. We also have VCR97 
testing purposes, ete., at 15/- only All 
and tested before despatch Please add 
ve tubes 


VORSIT 
ome ow * 
uf oscilloscope 
— packing 

of the atx 


yodition and 
Awitehe 


i Tuning. Type 26 


Case size 9)in 


40-60 Me 


Thin 
«, 19/6. Bwite bed Tuning 


complete, but tuning dial damaged 


Direct readings 15 v. and 3 ¥ 


n wooden 
. 


TEST METER EX-AIR MINISTRY L.T. TRANSFORMER—ADMIRALTY. Heavy 
Pies ey AVO. Instrument size 4pin 180, )v. input, 4.2 9. plas 4.2 v 
lfin. Black Bakelite cane 7 at 25/- only, plus 1/6 P. & P. 


D.C, volta, 2v.,4¥.,2 
400 ¥ 2,000 v. HEATER TRANSFORMERS. Special Manu 

current, 20 mA 200 mA facturers’ sorplus. Brand new, tropicalised 
Qamp., 2 amp. he 0-10,000 by Woden, for instrument work Primary 
ohms. These meters have 0/110 v., 200/940 v., 380/440 ¥. Secondaries 
ditioned, and are guaranteed 0/10 v./20 ¥./30 ¥./60 ¥./940 ¥, ate30 mA 
Bupplied o« lete in leather 634. 4 A, OB Vv. OO A 7/6 ea. only 
2£8/19/6, p! Pa Pt plus 1/6 P. & P. Limited quantities, 
R1LISGA RECEIVERS gusranteed servic wiginal packing cases 19/6. Fully 
amembled Power Pack and output stage, to plug straight into R1155 for A.C. 200/250 volts 
at 46. We have « few brand new RILSOA at £11/19/6, also in original packing cases 
Deduct 10/- if purchasing either receiver together with power pack Phis 10/- packing 
aod carriage 


luty type 


10 amp 


1,000 ¥ 
mA 


ance scale, 


100 
wiste 


all been 


arrying case 


imited quantit 


eable in 


Money-back guarantee —It will pay you 


‘ube! (Genuine 


NOVEMBER, 1954 


SPECIAL PURCHASE! 
DEOCCA THREE-SPEED GRAM UNITS. 
A three speed quality single player 
motor complete with 10in. ——s and 
pickup, with the two famous firr 

netic plug-in heads type C ps ood, D, fitted 
with © stylii. Decea 


We are pleased to announce advan- 
tageous hire purchase facilities on 
any single item over £10. Ask for 
details, mentioning what you are 
interested in. 

———— 


TAPE RECORDING EQUIPMENT 

ean offer a well constructed cabinet 

somely finished in ty or brown rexine 

» Truvox or Wearite 

Measures 22in. « léir Shin 

ompletely portable, shows attractive 

speaker grill at one end, to take Sin epeaker 
This cabinet 

aidition to the 
ELPICO tape 
Price of 


We 
hand 


Mk 
79/6, 


amplifier 
cabinet 


can supply from stock the 
ami Wearite Tape Deck 
and £35 respectively 


on cabinet 


atest 


if purchase 


same time a either of thes 
NLB.—We 


astounding 
4pin 


tape 


ength 
int 
amplifier t 


of tape recorder 

radiated by the 

only 73/19/11 tex paid 
stamp for Ulustrated leafle 

have in stock Elpico 

Truvox Tape 

16/- especial 

Truvox Te 

Dictation 


programmes 
Price 


£2 also 
£4/4/- 
SPECIAL PURCHASE. We can offer strictly 
limited supply of ‘‘ Limpet "’ telephone tape 
recorder attachments. Simply stick rabber 
suction pad to base of telephone and plug 
in to input-jack on your tape recorder 
This automatically records incoming telephone 
conversation. Our price absolutely complete 
with lead and jack ping 17/6 only, post 
free 

Manufacturer's surplus high-quality crystal 
microphone type HM7 for hand or stand use. 
A tew only at 50/-, free. We also have 
& limited number of Ronette twin cell crystal 
microphone inserts at 23/6 


black 
well-made 


Carrying 
An extremely 
locks and «x 
This 
speaker 
Front panel and lid are 
packed in 
for oarrying 
1Apin 10pin “vas 
) post and packin 
6 o/s PYE STRIP. 
with 6 valves type 
70/- 0 
METER SPECIAL! We 
quantity of aircraft electrical therm 
Brand new, by Weston bir mov 
flush square fitting 
luminous seale graduated 
centigrade, but the full 
approximately 150 miler 
rice 12/6 each only 
VIBRATOR PACK. 
it input, 150 ¥ 
with synchron 


ner pieces f 
cabinet will house any 
but can be put to a nu 
remo 
cabinet is 
mntainer purpose 
high, 55/-, 
Brand new co 
EF5SO and 


have imited 
meters 
ng coil 
meters 
40-140 
detlec 
aM pa 
pilus 1/- P P 
Brand 1 w> ¢ 
40 mA ut ny 


276 


meter These 


acale 


12 v 


vibrator 


ti-} 


type counter-| A ll pick- 
uparm. Matches the circuit of elmost 
any radiogramophone or record re- 
producer. The first step towards the 
achievement of high-fidelity reproduc- 
tion when used with amplifiers specially 


m > 

We can also supply this unit with the 

special “3-pin to ACOS” adaptor 

and two GP19 heads. Price the same 
19/6! 


VERY SPECIAL HIGH-QUALITY RADIO- 
GRAM CHASSIS. We have purchased « 
limited quantity of these chassis by Britain's 
leading manufacturers of quality radiograme 
Oireuit is a band five-valve superhet 
with A.V.C. Valves 6KSG frequeney-changer 
(6naGc LF detector and A.V « 
68L7GT. Combined pick-up amplifier and 
A.F. Amplifier on 5 
beam-power output 
rectifier Employing a 
gramophone pre-amplification A 
tinuously variable tone-control provider 
ample treble correction without accentuating 
the bass. Large glass dial, horizontal tuning 
measuring Liin shin Chassis measure 
ment: 14)in. x Gin Sin. This is a superior 
Chassia designed to sell originally in a 
Radiogram coasting £79 Our price 
£11/19/6 only, tax paid, pins 5/- packing 
and carriage We will gladly demonstrate 
this chassis or any other working item fron 
our stocks, to personal « 


}- wave 


amplifier 


spec ial e sive nit 


allers! 


BATTERY CHARGER 6/12v. 4A. Attra 
tive grey and red metal case Fused in and 
out Pull charge or half charge 

with heavy duty crocodile clips 


Govt. Fully guaranteed. §£4/19/6 
LIGHTWEIGHT CRYSTAL HEADPHONES 


Brand new, by Rothermel., List price 70 
Our Price 25/- Limited supply 


HEADPHONES. Brand new, ex-Govt 

G. Brown Type CLR. Low resistance, 
5 6 per pair Type CHR high resistance, 
12/6 per pair We can also supply very 
special brand new American ex-Govt. light 
weight high resistance phones Trimm 


at 154/- per pair 


by 


by 


Please add postage under £1. C.O.D. or Cash with order. 


c.O.D. 


charge extra—open 9 a.m. 
Sorry but we close at 1.0 p.m. on Saturday. 


-6 p.m., Monday to Friday. . 


)VEMBER, 1954 


Wrrecess Worip 


The B.C. RAMBLER ALL-DRY PORTABLE KIT 


Full assembly deteils with practical and 
theoretica! diagrams can be supplied at 
1/6 post tree. This is « truly professional 
4-valve superhet—all dry for medium and 
long waves A cream plastic top panel 
with dial engraved in red and green, adds 
to the very imposing appearance of this 
model which is housed an attractive 
cream and grey leatherette covered attache- 
case type cabinet, measuring only Sin 
Siin. Weight (less batteries) 4] Ib 
with batteries 6)ib This set really has 
everything Built in frame 

serial, high quality, extremely 

sensitive and very adequate 

volume from the 6in 

Valve line-up 3vV4 

1T4. All the required components, 

exactly as specified, including 

cabinet, can be supplied from stock 

at the special inclusive price 

of £7/7/- plus 2/6 P. & FP. (less 

batteries Uses Ever Ready 90 v. HT 
type B126 at 9/3. Also L.T. 1.5 v. AD.36 
at 1/4. N.B. When batteries are removed 
there is adequate space for mains unit which 
will shortly be made available 


in 


7in 


THE SUPERIOR 


rouR” KIT 
ir-va iver AA 


Wave 


t size, 


“10¢in, 
epth at base 
Sloping 
in light 
brand 
Complete 


nent 


wavechange 


illeys, drive 


are 


r the 


THE B.C. GRAM REPLACEMENT CHASSIS KIT 


c this type 
Valve 
ard 


s and iteminser 


an be supp plied separately, 
nel 


9/6. 
s LF. T 
22/6 


A.V 


instructi« 


The total cost of ALL items purchased separately 


of receiver, we have produced this unit 
line-up: 6K8 Frequency changer, 6K7 
6V6 Output, 6X5 Pull-wave rectifier 

For A. mains 200/250 volts. 4 watts 
output. Excellent quality. High sensitivity 
Provision for gram. Attractive |lluminated 
black, red, green and gold dial, for horizontal 
tuning Four controle are Tuning, 
L/M/8/Gram. Vol./on/off, Tone (variable), 
Chassia size: 13)in. Shin Qhin Dial 
size. 10in 4jin. Assembly is simplified 
by the use of a S-waveband coil pack, and 
pre-aligned 465 Ke/s. 1.F. transformers 
high-grade drop-through half-shrouded Mains 
Transformer, with voltage adjuster panel 
This chassis can easily be assembled in one 
evening Illustrated pamphlet with full 
ms, practic and theoretical wiring dia 
1/6, post free 
as under 

panel, 
coll pack 


9/6 pair 


4 price list 


A/D Pit 
3 waveband 
ransformers, 


tuning condenser and 
with gram position 
Half-shrouded drop 


seed to supply all the required components right down to the 


nelusive price 


engraved knobe to suit is available at 1/2 each knob 


respect 


wiy assernbled 


A 
mains 


three 


an 
the 
6V6 
by 6in 
bakelite 


last 


netructic 


liagram 
prior to 


Kemember 


shop pre 
met he 


16 5 


arriage for t 


able at free 


kit 


this 


ete 


THE 8.E.P 
RECEIVER ase. 


ONE-VALVE 


BATTERY 
iry 
easily 


al 
ai phones 

red ments 
at 


om pe 
eupy 
Operated 


p.« 


battery 


ar 


available 
able 


taile aval 


Ex-R.A.F 


_—— AERIAL MAST 
t ength wher 


ast. Tota 
‘ sections 
lies and 
in construc 
Lin. approx 


ondition. 33/6. 


ickest point 
New 
packing 


200/250 ¥v 
supply 


Chassis ready 
high by 


of £8/8/-. plus 2/6 packing and postage. A 
This 
and can be seen and heard at our premises 
in very limited quantities, at 196 


‘ECONOMY FOUR” T.R KIT 
valve plus metal rectifier receiver 
Medium and Long waves 
all required components right down 
nut and bolt. Vaive line-up, 6K7, 647, 
drilled —Cabinet size 12in 
deep—Choice of ivory or 
walnut finish cabinet 
with practical and theoretical 
component brand new and tested 
Our price 10/- complete 
is being demonstrated at 

proudly claim that our 


Ad 
We 
to 
and 
long 
yin brown 
or wooden, 
book let 
Rach 
packing 
this 


mises 


Complete 
” 


net 
We 


our 
fully 


most comprehensive avatiable for this type of receiver 
allowed if kit is purchased later 


Please, 2/6 


CO-AXIAL CA 


brown 


Standard ©) obhme 


Not Govt. surplus. Min 

by Lustraphone 
nette, etc., and have available, ex-stock 
New ACO® Orystal Microphone Type 
35-1 at 25/- and MIC 33-1 at §O/-. 
BRANDENBURG E.H.T. UNITS. 6-9 kV., 
13-16 &kV., @ gms.; 6-8 kV. coll, B/-; 10-15 
55/-. Wiring diagram supplied 


SPECIAL !'1! 


DECCA LIGHTWEIGHT PICKUPS 
either Standard or L.P. Crystal 


the 
MIC 


Cartridge 


Complete with Rest and Tracking instructions. 92/6 
Also their very latest type, as above 


plus 2/6 P. & P. 
but with tarn-over head, 47/6 only ! 


6 
kV 


TWO GANG .0005 mid. Absolutely standard, 
with feet by Wingrove & Rogers. Long 
ess mounting feet 

mily. 

SET POWER UNIT NO. 4MK1 ZA10478 
Complete with 4 metal rectifiers each 250 5 
60 mA. 2-12 v. 4 pin Mallery 
transformers, condensers, 
| amp. indicator, ete. ete., in 
dition. Complete in metal box size 

Weight 19Ib., 27/6, 


Vibrators 
resistor sigial 
good cor 
1Opix 
plus 


We 
special purpose 
ompetitive prices, A 
Valve Price List 
L.T. RECTIFIERS TYPE 
nmnufactured range 
6orlgy ¥.W 
or a 
or F.W 
or 7 W. bridge type 
6 or 12 v. 6 a. F.W. bridge type 
CHAROER TRANSFORMERS. lnput 
) 


have a very comprehensive 


valves at 


bring 


surplas 
stamp w 
R.EK 

guaranteed 12 
bridge 


A newly 
months 
type 

12 1.5 
12 3a bricige type 
12 4a 


6a 

COIL PACKS MANUFACTURERS’ 
SURPLUS. Few only, iron-cored, 7 wave 
band (2 medium, 6 short waves), x mprising 
14 coils, wave ewitch, ete 
etc mmplete with copy of manufacturers 
original circuit, §0/- only, tax paid 
pletely assembled. Suitable G 


trimmers change 


nee IPial 


G0db at 6) watts Tret and ¢ 


cps vere 
UNDISTORTED OUT 


for Feeder Unit Max 
AVAILABLE. Kit of Parts 
5/- carriag Iihustrated booklet 
available With built-in carrying handle 
24 VOLT ROTARY CONVERTER 

“4 vy. DA Output 200/250 v. AA 
watts, Complete in black « ay 
iljin, = Shin Weight 

Completely smoothed 
Lamp transformer, Br 


LF. TRAN PORMERS. 


complete 


Input 
100 


incu 


92 
“SPECIAL OFFER. 


diameter 
By Invicta—Cylindr 
diameter, 8/6 
ultra midget 
Only 9/9 per pelr Kw 
and 502. 12/6 per pair 
IAL OFFER.« 
centre drive 
| segulate " 


arrar 


Connoisseur 
ups. Pick 
Collaro, 
prices 


-ups and heads, t 
Acos, Chancery, et urrent 

abinet for every 
jection T 


. Weean supply « 
Portable Player even for Pro 
4-WATT p-orAes AMPLIFIES. 
KF and 
Mains 
plus 


Console 


10in , ned 
packing 
and carriage 

STUPENDOUS HALF-PRICE OFFER 
DECCA SINGLE SPEED RECO 
PLAYING DESKS 833A. Haaily converted 
to either Standard or L.P Price we 
one crystal cartridge of ype 
£4/19/6; or with both cuales 
25/196. Plu P.aP 

WHIP AERIALS. A 
each of 4%. Berew it 
Ditto, but two bottom 
at 4/6. Both plus FP. & 
8 MFD. 


pper, 3 sections 


7/6 complet« 
sections only 


3tin., 15/- each. Many 


ens.; 
col 


LYNE 


Oo 


Complete with 


Manet 


THE NEW &.C. HIGH-FIDELITY AMPLIFER 


with fully 
available separately at 2/6. 


19/6 


‘ CONTEMPORAR well made 
Cabinet in light wood, made especially to 
blend with this type of furniture. The motor 
board is uncut, and will accommodate most 
Radio Chassis and Auto-c! unite tse 
90in. x 15in 20m. high. Price £9/15/-. 
plus 10/- post and packing. 


P.P. 6V6 output Freq. 25-—18,000 
ut—Bass boost —L.P. correction. Provision 
PUT & watts. Price 14 ens., plus 7/6. HOW 
iNustrated instruct £11/19/6, piue 


* 
Attractive metal cover, now 


pte «WATT AMPLIFIER 
small S-valve S-stage aadio amplifier 
af 200/250 v. Output 4 watts. 2/3 ohm 
Suitable for Radio, Microphone or Gramo 
Volume and Tone Controls 
68L7, 69 573 — Engraved 
of chasaly 
opin 
latent 
720. Superhet 
Trawler Bands Very 
itluminated black and gold dial 
for immediate ase with any amplifier. 15 gns 
tax paid 


PORTABLE CABINETS 
surplus. Well 
any 


AC M4. 


attractive 


Manufacturers 
made brown rexine covered 
standard single player with 
of Sin. Total size closed 
13}in Shin., fitted with snap 
and carrying handle. 22/6 only 
2/6 P. and P 


clearance 


catches 
plus 


vequivement, Table Model Extension Speaker 


Vhy not call and eee us 


O LTD. 


—— 


RADI 


= = ae 


18, Vosdentinn Court Road, 


London, W.1. 


138 


Wrretess Worip 


NOVEMBER, 1954 


SELENIUM RECTIFIERS 
1/8 


LT. T. 
2/6v a.b.w 
6/l2 Vv. }ahw 


rw. Bridge Types RM2 125 vy 


1/9 
6/12 v. 10 v. 275 mA, 12/11 
GO-AXIAL 
Or in 2yd 
64. yd 


CABLE. 75 
lengths, 64. yd 


ohms jin 7é yard 


win screened feeder, 


RHEOSTATS (VARIABLE RESISTORS) 
2 ohms 5 amps, 6/9; 0.4 ohm 25 a., 8/9; 10 ohm 
3 amps., 8/9; 60 ohms 1 14/8. 


) amps 


SILVER MICA CONDENSERS. 5, 10, 15 
30, 35, 50, 100, 120, 150, 180, 200, 230, 300, 
400, 470, 500, 1,000 pid OOL al 002 
2,000 pfd.). All at Sd, each, 3/9 dozen one 


DIAL BULBS, MI 
6.6 v. 0.15 a, 6/9 4 


ELECTROLYTIC8 (Curr 

NOT ex 

Tubular Types 
Buk 450 vy 

8 mfd. 500 v 
I6uF 450 v 
I6uF 450 v 
500 v 


Gan Types 


_ 
= 


64 mid 


B-Ryuk 


eevw-eeuveowoe- 
_ 


n=“ Awewwnnn— 


16-i6yl 
16-32yl 
Can Types ~ a 4 
8 mfd, 350 ¥ -32 m 

8 mid. 450 v 
8 mid. 500 ¥v 


Qe ee ene COU Fe SHH HN — 
@8 06 2 6 $6665 562 


AMPLIFIER OR CHARGER CASES. 
5} x Thin. high Strongly made in 
steel, Grey enamel finish. Only 9/6, 


R.S.C. TRANSFORMERS 


FULLY GUARANTEED, 


MAINS TRANSFORMERS 
Primaries 200-230-250 v. 50 


MOUNTING 
5v. 2a 


169 
189 


FULLY CROSSED aoe 
250-0-250 v. 60 mA., v 
Midget type, 24 $-3in 
350-0-350 v. 70 mA., 6.3 v. 2 
250-0-250 v. 100 mA., 6.3 v ‘ 
045v. 34 239 
250-0-250 v. 100 mA., 6.3 v he : 229 
250-0-250 v. 100 mA., 6.3 v G 3a 
for R1355 conversion 
300-0-300 v, 100 mA., 6.3 5 
300-0-300 v. 100 mA 
045 v.34 
350-0-350 v 
350-0-350 v 
045 v. 3a 
350-0-350 v 
350-0-350 v 
5v.3a 
350-0-350 v 
0-2-6 v. 2a4., 
lelevisor 
4$25-6-425 v. 200 mA ; ta 6.3 ¥ 
4a..ct..iv.3a titable Wi tidanne mm 
Amplifier, etc 47/9 
425-0-425 v. 250 mA., 6.3 v.6a.,6.3v.6a 


56v. 3a 69/6 


vor SHROUDED DROP THROUGH TYPE 
50-0-250 v. 70 mA., 6.3 Vv. 25a 

260 0-260 v. 70 mA., 6.3 v 
5 80 mA., 6.3% 
80 mA., 6.3 ¥ 
100 mA., 6.3 v 

yr, 100 mA., 6.3 4 


29,6 
22,9 


239 
100 mA 22/9 
100 mA . 
23,9 
150 mA 31/6 
150 mA 
33/9 
250 mA 
4v.3 
69/6 


Pa 
Za 
250-0-250 
300-0-300 

0-4-5 v a 
350-0-350 v. 100 mA 


360-0-350 v 150 mA., 6.3 ¥ 


5v. 3a 
350-0-350 v. 150 mA., 6.3 v 


E.H.T. TRANSFORMERS. 2 
2-0-2 v. 1.1 a., 2-0-2 v. 1.1 
VCR517 or ACR2X 


500 v. 5 mA 
a., for VCRO7 
366 


| oa with 200-230-25 _. v 


INTERLEAVED AND IMPREGNATED 


FILAMENT TRANSFORMERS 
Primaries 200-250 v. 50 
6.3 v. 1.5 

63Vv.34 

I2v.1a 0.8% 
0)-2-4-5-6.3 v 12 v. 3a, of 
63v.2a L5a 


7/9 
17/6 


0-463 v. 2a 
6a 
2v 


17/6 


CHARGER TRANSFORMERS 

50 c/s Primaries: 0-9-15 v 
12/9; 0-09-15 $3 a., 16/0; 0-015 v. 6 a. 

0-4-9-15-24 v 33.28 9 


5 a 


ELIMINATOR TRANSFORMERS 
Primaries 200-250 v 120 v. 
120 v. 40 mA, 5-0-5 v 


40 mA 


50 c/s 


711 


OUTPUT TRANSFORMERS 

Midget Battery Pentode 66:1 for 354, et 
Small Pentode, 5,000Q) to 3Q 

Standard Pentode 5,000Q) to 3Q 

Standard Pentode, $,00002 to 30 

Standard Pentode, 10,000 ohms to 3 ohms 

Multi-ratio 40 mA. 30: 1, 45: 1,60: 1,90: 1, 
Class B Push-Pull 

Push-Pull 8 Watts 6V6 to 3 ohms 

Push-Pull 10-12 Watts 6V6 to 3 or 150 

Push-Pull 10-12 Watts to match 6V6 
3-5-8 or 150 

P Pull 15 Watts 
} or 15 ohms 

Push-Pull 20 Watts high 
wound 6L6, KT66, et« 

Williamson type 


6L6s, KT66s, ete 
quality sectionally 
to 3 or 150 


exact to author's spec 


SMOOTHING CHOKES 

250 mA., 3 H. 560 ohms 

150 mA., 7-10 H. 250 ohms 
100 mA., 10 H. 200 ohms 
80 mA., 10 H. 350 ohms 
60 mA., 10 H, 400 ohms 
50 mA., 40 H. 1,000 ohm 
20 mA., 30 H. 1,000 ohms 


Potted 


MICROPHONE TRANSFORMERS 


100:1 


VOLUME CONTROLS a . ng spindles 


all values less switch 


switch, 3/9. 


WIRE WOUND POTS: 2 
ohms, 5K, 20K, 50K, 100K 
length spindle 2/9. 
10K, 20K, 50K, Preset 


AMMETERS. Movin oil 
0—5 amps., 2in 11/9. 


EX-GOVT. E.H.T. SMOOTHING CONDENSERS 
25 mfd, 4,000 v. Block 4/9 
6 mfd, 2,500 v. Block 39 
6 mfd, 3,500 v an 33 

96 


1 mfd. plus 1 mfd 
4,000 v. block 69 


RtMM) 4 
{common negative isolated 


1.5 mid 
EX-GOVT. ACCUMULATORS with non-spill vents 


Unused and guaranteed, 2 v. 16 A.H., 5/8 each 
or 3 in wood carrying case 9x 7 5in., 14/8, pilus 
3/6 Carr 


EX-GOVT. BLOCK yr tae CONDENSERS 
2 mfd, 800 v 1/9 4mfd. 2,000 vy 

4 mfd, 500 v 6-6 mfd. 500 v 

4 mfd. 730 v 8 mid, 500 v 

4 mfd, 1,500 v 8-8 mfd. 500 v 

15 mfd, 500 v 
250 v. 1/11. 


4 mfd, 400 v 2 mfd 
EX-GOVT. AUTO TRANSFORMERS 50 ¢/s. 
Double Wound 0-230 v, to 15-10-5-0-195 
215-235 v., 1,000 watts 27/9 
Double Wound 220/240 v. input 
57.5 v. to 230 v. 21 amps in step 
Double Wound 10-0-200-220-240 
10-0-275-205-315 v. 1,000 watts 
For 110-115 v. input or output prin 
and secs., can be connected in seri 
0-110-190-2380 v. 1,400 watts 


M.8. SPEAKERS. Al! 2-3 ohms, 6jin. Rola- 
field 700 ohms, 11/9. 10in, R.A. field, 1,500 ohms 
23/9. 10in. R.A. feld 1,000 ohms, 23 9. SPECIAL 
OFFER. Mains Trans. 200-250 v. 50 c/s. Primary 
Secs. 300-0-300 v. 150 mA. 63 v.4a.,5v. 3a 
Half shrouded dro; 21 9. 


through 


THE SKY CHIEF T.R.F. RECEIVER 


A desig F stage, 3 valve 200-250 v 
Mains receiver with selenium rectifier 
inclusion in any of cabinets illustrated above 
consists of a variable Mu high gain H.I 
followed by a low distortion grid detector triode 
rhe next stage is a further triode amplifier with 
tone correction by feedback Finally 
comes the output stage consisting of a par 
connected double triode giving ample output at an 
extraordinary low level of distortion. Point t 
point, wiring diagrams instructions, and part 
list, 2/6. This receiver can be built for a ma imut 
of £4/16/- including cabinet 


P.M. SPEAKERS. All 2-3. shin 
(Ex New Units), 10/9. 5in. Goodmans, 18/9. 
Plessey, 16/8. Sin. Plessey, 16/9. 10in. R.A 
l0in. Plessey, 18/6. 10in. Rola with Trans 


negative 


allel 


yhms Goodmans 
6}in 
26/9. 
29 6. 


R.8.0. BATTERY se —— 


input 200-250 v. 50 c/s 


CRACKLI 
STEEI 

? TRANS 
RECTIFIER 
AND CIRCUIT 
for 6/8 extra 


FORMER, FULI WAVE METAI 
FUSES, FUSE-HOLDERS 
Any type assembled and tested 


H.T. ELIMINATOR AND TRIOKLE CHARGER 
{7 with case, Mains input 200-250 v. Output 
120 v. 40 mA, and 2 v. ¢ a. Price with 
6 Or in working order 


circuit 


37 6. 


EX. GOVT. MAINS TRANSFORMERS 
All 230 v. 50 c/s. input 


250-0-250 v. 40 mA., 6.3 v. 2 a., 


= 


rh 7 amps 4 times 
460 v. 200 mA., 6.3 v.5a 
465-0-2365 v. 150 mA 
100-0-300 v. 80 mA. 5 v. Ba 
27 100 mA 
300-0-300 v. 150 mA., 
350 mA 
150 mA. 4 v. 6a 
4v.6a.,4¥ 
9 


nn = 


oe 8-eee002 2e6ee6~- 


278-0-278 Vv 


610-0-610 v, 150 mA., 


n 
ee soe 


6.3 v. 6 a., 
3a.,4v.3a 
4y 


EX-GOVT. SMOOTHING CHOKES 
50 mA., 10 H. 50 ohms 

250 mA. 10 H. 100 ohms 

250 mA. 3 H. 50 ohms 

150 mA, 10 H. 50 ohms 

100 mA. 10 H. 100 ohms, Tropics alised. 
100 mA. 5 H. 100 ohms. Tropicalised 
50 mA. 50 H. 1,000 ohms Potted 
90/100 mA. 10 H, 100 ohms. Potted 
mA. 5-10H 
L.T. type 1 


EX-GOVT. 
TROD, complete 


art 


NNODBLBOMhAL 
_ 


eece--e-e80°0 
—— 


amp 


TRANSMITTER-RECEIVER TYPE 
with all valves, only 47/9, plus 


— 

8 swe 

minium 
1 ' 


alu 
type 


undrilled 
amplifier 


16 s.w.g. aluminium, re 
ceiver type 

dea 

2hin 
24in 


Sin 
8in 
x Sin, » 


12in 
1é6in 
20in 


vin 
x 9in 
x 10in. * Sin 

x 10in.« 3in. 8/3 
aluminium re 


24in 
2hin 
2pin 
16s.w.g. aluminium 
piiher 
1 12in 
léin 
2hin 
1 14in 


wg am 


Thin 
10in 
Llin 


11 
29 
33 
31 


2hin 10in. x 3in. 13/6 
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R.S.C. 25 WATT “PUSH-PULL”" AMPLIFIER 


v firmly established and proving extremely popular, our Ar! 
ility Amplifier we consider to be the best value in amplifiers 
t Che volume of its high fidelity reproduction is 
ontrollable, from the scund of a quiet intimate con 
» the full glorious volume of a great orchestra. Its 
is so high that in areas of fair signal strength it can 
i straight from a crystal receiver. Entirely suitable 
or long-playing records in small homes or in large 
For electronic organ or guitar or for garden 
or dance bands 
ymplete to the last detail, and includes easy to follow 
point wiring diagrams 
il ime ntrols with twin input sockets allow SIMUI 
TANEOUS INPUTS for BOTH MICROPHONE and GRAM, 
xr TAPE and RADIO. SEPARATE BASS and TREBLE 
CONTROI iving both LIFT and CUT. FOUR NEGATIVE 
FEEDBA( K LOOPS 3 with 15 db in the main loop from output 
transtormer to voltage amplifier Frequency response + 3 db 
O-2¢ p.s. Hum and distortion LESS THAN 0.5 per cent 
| at 10 watts. This is comparable with some of th« 
iced amplifiers. Six B.V.A. valves, Marconi-Osram 
ries output valves. A.C. only, 200-230-250 v. 50 c/s. input ) 
H.T. LINI Paper reservoir condenser. Compact Available in Kit forms a 9 gns ries 
i components. OVERALL SIZE 1210 xgin, the amazingly low price of > rene 5 


Or ready . - 
ypedances for 3 and 15 ohms speakers r ready for use 50/- extra 


“STENTORIAN” High fidelity P.M. | R.8.C. 10-watt “ Push-Pull ’’ 
HF1012, 10 watt 15 chm (or 3 ohm) ‘ 
hess & susie gand emanated cece . HIGH-FIDELITY AMPLIFIER A3 
I 1 we highly recommend ’ , i , 
performance, £3/13/6. 
MICROPHONES. ta nd type, good quality 
£2/19 6. t ye itt ase and adjustable 
t .. 85 19 6. ; table for use with our 


R.8.C. MASTER INTERCOMM. UNIT, with ) 
CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT | vision for up to 4 “ Listen-Talk Back Units 


MAGNETIC PICK-UP COMPLETE WITH MATCH- | individually switched A high gain amy fie r 
ING TRANSFORMER. A fortunate purchase | enables speech and other sounds emanating from 
‘ bie t pplies. Brand New, | the rooms containing remote control units to | 
ion of normal price. | heard at the master control. The unit is in kit 
form and point-to-point wiring diagrams are 
~ plied. A walnut veneered wood or Brown Bah 
PLESSEY 3-SPEED MIXER AUTOCHANGERS cablaet to included. Meine input is 980-250 v. $0 


H.T. line 300 v. CHASSIS IS NOT “ ALIVE 
Ideal also for use as “ Baby Alarm.’’ Sound amy 
ords before replace- | cation 4 watts. Price only 85/19/6. “ Listen 
Br “e) new, « oh tee Talk Back Unit’’ in bakelite or walnut veneers et th integral pre-amp. Tone control 
Ww 4 10 gns., cabinet, can be supplied at 30/- each. Full de All amplifier using negative feed- 
"| criptive leaflet 10d back, giving humproof individual bass and treble 
The Master Unit can be supplied assembled and | lift and cut tone control. Six Negative Feedback 
tested for 30/- extra Loops. ‘ ipletely negligible and distortion 
Shadex Frequency response 3 db. 30-20,000 c.p.s 
SO eee i ene Maine bolt | PERSONAL SET BATTERY SUPERSEDER KIT. Two independently controlled inputs. Six BVA 
110 200-250 v., 31/6. | Ae All parts for an “ All | valve A mains 200-230-250 vy. input only 
Dry” Battery Elin Outputs for 3 or 15 ohms speakers, Kit of parts 
nator, Complete wit omplete in every detail, 87/19/6, plus 5/- carriage, 
H.M.V. LONG PLAYING RECORD TURNTABLE cote, Supeliee 00 r ready for use, 46/+ extra, Descriptive leaflet 1/. 
COMPLETE WITH GRYSTAL PICK-UP (SAP- sGank. wad 14 v, 280 
PHIRE STYLUS). Speed 334 rpm. BRAND wal: dalle smoothed 
NEV ARTO) > Only { . 4 J vothed 
YEW, CARTONED, ‘Only 83/48 A re. i from normal. 200- | FOUR STAGE RADIO FEEDER UNIT. Design 
250 v. 50 c/s mains. | of a HIGH FIDELITY, L, and M. wave T.R.P 
For 4-valve superhet | Unit with 


4 ; j self-containec veater supply anc 
A PUSH-PULL 3-4 WATT HIGH-GAIN seceivers. Price with | teroush " . oe ; 


‘ decoupling Only 250-400 ¥y 
AMPLIFIER FOR £3 12 6 circuit, 35/9. Or 20 1 I, required from main amplifier 
ready for use, 42/6. iree valve and «Low Distortion Germanium 

00-25 0 Complete kit Size of unit 5}-4-1) Flat topped response character 

point wiring diagrams ti uled HI coils Iwo variable Mu 

un be used with any BATTERY SET CONVERTER KITS. Al) parts for ollec tage $ gang condenser tuning 

" rhis is not A converting any type of battery rece t i ithode follower output stage Switch position 

ut only with | mains. A.C, 200-250 v. 50 c/s, Kit will suy for Gram. and Gram. input and output sockets 

for 2-3 ohm speaker. | fully smoothed H.T. of 120 v. 00 v. or 60 v. at up ’erformance comparable with the best in Feeder 
10in. unit by Rola | 40 mA., and fully smoothed L.T. of 2 v. at 0.4 ‘ ; Por A.C. mains 200-230-260 v. operation 

be supplied ready for | 1 a. Price complete with circuit and instruction 11-6-7hin lilustration, full set of easy-to 
wiring diagrams and instructions and in- 


riptive leaflet, 74, | only 48/8. Supplied ready for use for 8/9 
ially priced parts list 2/6. This unit can be 


for only 83/16)-, including Dial and Drive 
iT item rr 


ugnetic pick-up with duo 
playing or standard 


juirec 


a. ms Cc. TONE CONTROL-PRE-AMP. UNIT. A 
ete of parts for the construction of a 
ver fic but simple pre-amplifier amd tone 
32 THE CALLS. LEEDS, 2 . contre For use with any amplifier and pick 
if l. supply self-contained Size 7}-6-5)in 
Terms C.W.O. or C.0.D. No C.O.0. under £1. Postage! /- extra under 10/-, 1/6 extra 


under €2, U/l! extra under 43. Full Price List 6d. Trade List $d. deer = Caters betes oe. a= ne 
Open to Callers : 9 a.m, to §-30 p.m. Saturdays until | p.m. “ F . 


WIRELESS 


D. COHEN 


RADIO AND TELEVISION COMPONENTS 
23, HIGH STREET, ACTON, W.3 


(Opposite Granada Cinema) 


GENERATOR 


8 


QutpuT me rem 


Wor_p 


COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Ke/s-320 Ke/s., 300 Ke/s-900 Ke/s., 900 Ke/s.-2.75 Me/s., 2.75 
Me/s.-8.5 Mc/s., 8.5 Me/s.-25 Me’s., 17 Me/s.-5O0 Mc/s., 25.5 Mec/s.-75 Mc/s 
Metal case 10 x 63 x 4hin. Size of scale 64 x 34in., 2 valves and rectifier 


A.C. mains 230-250 v. Internal modulation of 400 c.p.s. to a depth of 30 
per cent., modulated or unmodulated, R.F. output continuously variable 


100 milli voles. C.W. and mod, switch, variable A.F. output and moving 
coil output meter. Black crackle finished case and white panel. Accuracy 
plus or minus 2 £4/19/6, or 34/- deposit and 3 monthly payments 25/- 
P. & P. 4/- exera 


PATTERN GENERATOR 


40-70 Mc/s. direct calibration, checks frame 

and line time base, frequency and linearity, 

vision channel alignment, sound channel and sound rejection circuits and 
vision channel band width Silver plated coils, black crackle finished 
case 10 x 6} x 4}in. and white front panel. A.C. mains 200/250 volts. This 
instrument will align any T.V. receiver, accuracy plus or minus 1%. Cash 
price €3/19/6 or 29 deposit and 3 monthly payments of €I. P. & P. 4/- 
extra. 


EXPORT & TRADE ENQUIRIES INVITED 


(N.B. Post and packing charges stated apply to British Isles only.) 


_ Both generators guaranteed for 12 months 
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HANNEY of BATH offers: 


ALL COMPONENTS for: OSRAM 912 AMPLIFIER and 
MULLARD 5 VALVE 10 WATT HIGH QUALITY AMPLIFIER. 
Send for priced ports list. 


hte om AMPLIFIER. Woden potted components. Output trans. WOT.26 
), 130/-; PIM. 14 a. mains trans , 87/6; PCF.12 160 mA. choke, 44/-; PCF.22 
On 26 mA. choke, 30/-; PIM 23 (mains trans. for pre-amp.), 47/6. Resistor (RK 
and Condenser kits (CK) availat, , RK, main amplifier, 20/8: RK, fige 13 and 27 
12/6; RK. fig. 15, 28/9; RK fig 19, y 86/-: RK fig. 29, 20/3; OK fig 13, 15/-; CK fig 
47/-; CK ~ 19, 54/6; CK fig. 27, 19/-; CK fig. 20, 64/6. 12 1% silver micas 
a 19), 15/-; %, Ti+. Eilstone output trans., 90/-; mains trans., §7/6; 1 OH 
150 mA. choke "20/-: 30H 20 mA. choke, 10/-. 
FREQUENCY MODULATION. For Wrotham high fidelity transmissions. DENCO 
technical bulletin giving circuit and point to point wiring diagram for building an 
¥.M. Feeder unit, 1/6. We have all components available Priced parte list on 
appli 
ws erenToRias. High Fidelity Speakers. HP610, 50/6; HF*10, 60/6; HFO12 
67/-; HF1012 (3 or 150), 73/6 
ACOS Hi-g. Pick-ups. HGP 20-1 «t4., or LP, 68/8. Heads only, std. or LP, 49/9. 
COILPACKS. DENOO, CF 4/L and CP 4/M, 33/4; CP 3/970 pf. and CP 3/500 pt.. 
O8MOR” Q” HO, 48/-; LM, 40/-; Batt., §0/-; TRE, 40/-; HF stage for HO 
+; ETA 4-station pack, 43/8. We stock COILS by Weymouth, Osmor, 
Wearite, Denco, Teletron and B.E.P. 
VIEWMASTER. WIDE ANGLE VIEWMASTER Saarenenee. Complete set of 
parte for converting existing Viewmaster to W.A., less walves, tube and mask, 
£14/18/6. W.A. Conversion instructions, 39/6: WB113, 48/6; WB1l4, 23/6; 
WBHII5, 42/-; WB116 and WB117, 7/6 each; WB118, 22/6; WB119, 26/9; WB121, 
3/6; WB124, 10/6; Westinghouse 36/EHT/30, 17/-. Pius condensers and resistors 
a4 per our general list 
MULLARD “ UNIVERSAL” LARGE SCREEN A.C./D.C. TELEVISOR. Denco 
irilled chassis with all mechanical parts, 63/6; FD12/4 ee) focaliser, 37/6; 
14A/342 rectifiers, 37/2; Goldaman droppers DK37/6, 8/9; I , 7/6. VA1008 
varite res., 4/6. Other Denco parts, please see below 
WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, §0/-; Collsets (TK and 
Super-Visor), 44/6; LO.908, 40/-; FO.306, 21/-; DC ay 30/6; FC302, Z1/-; 
GL.16 and 18, 7/6 each; 8C.312, Q1/-; AT.310, 8O/- P17, 9/-; BT.314, 15/-; 
DENCO Chassis Magnaview, 37/6; Chassis, Super Visor, Si 6; Collsets, Magnaview 
41/2; WA/DCA1, 43/-; WA/PCAL, 31/-; WA/LCI and WCl, 7/6 each; WA/FMAI 
21/-; WA/LOTI, 42/-; WA/FBT1, 16/-. 
Send 64. stamps for our General List of components for Viewmaster, Soundmaster, 
Williamson Amplifier, Teleking, Magnaview (Brimar and English Electric large screen 
TV), Super-visor, Mullard Univers “al , Close tolerance Silver Micas, ete., ete. Please 


LF. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Tel.: 3811 


PPTTTICL eee eerie iy i ttt tT eee 


BCé6I0 TRANSMITTERS with speech amplifier, aerial tuning 


unit, etc. Brand new 


RCA TRANSMITTERS. Type ET-43346. Complete with original 
speech amplifier, crystal multiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares. 


RCA TRANSMITTERS. Type ET-4332 modified by R.AF 
for use on crystal or master oscillator. Complete with speech 
amplifier 


MULTI CHANNEL TRANSMITTER T-4 FRC, with modu- 
lators MD-1/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output. 


T.C.$.46 EQUIPMENT complete with antenna loading unit, 
remote control, microphone, etc. Brand new 


MAGNETO 10 LINE U.C. TELEPHONE SWITCH- 
BOARDS (complete) 
SCRS36 (BC6I!) in excellent condition. 


A.R.88D's, A.R.77's, $27's, HRO, BC.312, BC.342, R.109 
and others. 


METAL RECTIFIERS Type 1B, D.C. output 10 amps at 22 v, 
input 220,250 v., 50 c's 


All above items in excellent working condition 
Working demonstration upon request. 


SPARES A large selection available for SCR399 (BC6I0), 
ET4336, SCR6IO, EES Telephones, and Tele- 
printers type 7B 


TX VALVES 805, 807, 813, 861, 66A, IOOTH, 250TH, and many 
others 


Large stock of Tx condensers, crystals and other components 


Alignment and repair of communication receivers and al! other 
short-wave equipment undertaken 


PCA. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 80067 


NOVEMBER, 


1954 


MAINS TRANSFORMERS 
60 v. P. & P. 2- 


Primary, 200 
300-0-300, 
5 v. 2 amp. 
Drop thro’ 
2.5 amp., 5 v 


Drop thro’ 


Drop thro 
amp.,4 
Drop thro 
samp., 11 
250 7.350 mA 
19/6 
Auto-trans 


Auto Tra.s. 
350 v 
7a.,6 
P.aP 


22/6. 


0-0-3) 


mA 6 ¥ 


2 amp 


270-0-2 


Heater Transformer 


4v.3a 


P.at 


th windings 
30/6. P.aP 
Mains Transformer, tully 


500-0-500 and 500-0-500 


3 amp. 
u pre gnated 
4 ee 


200 v. at 


} amp. and 


Mains Transformer, full 


MAINS 


Pr Marie 


360-0- 360 7 


v.- la 


TRANSFORMERS 


eet and vy Age 


chassis 
panel 


1 200 


mA. 6.3 ¥ 
3/6. 


3 a. tap 4 


360-0-350 70 mA. 4v.448.,4¥. 258 
18/6 


500-0-500 125 mA. 4 ¥. ©.T. 44.,4¥ 


r.4a 


carey 
5a.4¥ 


9in, T.V. Cabinet, 


4v.¢ 
BO mA 4v.C0.T.648.4¥ 


, 27/6 


250 


T.4a 


39/6 


front ontrasting 


walnut veneers, size 164i: 


high, by 12}in 


wide 


es expanded alu 


chassis, § 


P.M. SPEAKERS u lees 


2¢in. 
tin 


M.E. Speaker, 1,00 


R. & A. jin 


trans., field 440 


Vojume age Long 


switch 


Pat i. em 


Volume Controls 


ewit t. 4 
LOK at OK 
ture, 5/-. P 


Trimmers 


l 


joable pole switch 


trans. 
18/- 
16/- 
19/- 15/- 
19/- 15/- 
2i/- 17/6 
22/- 
fleid 


energised 6)in. speaker 
s., feild coll 175 oluma, 


MLE. speaker with O.P 
yoms 10/6. FP. & P. 2/6 
spindle less 
l meg., 2/6 cach 
t 
kang spindle and 
ar 2 meg - each 
3/6 each. } and 1 meg 
minia 


10-250 


Twin-gang .0005 Tuning Condenser, 5/- 
mers, 7/6 


With t 

Line Cord, 
per foot, 1/3 pe 
Twin-Gang 

34 x 3x Lfin 
8-cang .0006, 
ij r 


T.V¥. Coils, mou 
wound for re-w 


way ( Hig 60 


ohms 
yard 


with feet 


6/6 
with feet, size 4} «3 


jed form 


b 


Used Metal Rectifer, 250 v. 150 mA 
6/6 


Meta! Rectifier 


Metal Rectifier. 


3/6. 


200 v. 46 mA., 6/-. 
RM2, 126 v., 100 mA. 


Wrrecess Wor_p 
RADIO AND 


D. COHEN TELEVISION COMPONENTS 


Terms of Business : Cash with order. Despatch of goods within 3 days from 

receipt of order. Where post and packing charge is not stated please add 

1/6 up to 10/-, 2/« up to £1, and 2/6 up to £. All enquiries, $.A.£., 
lists 5d. each. 


SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 
DECLARATION IS APPLICABLE 
23 HIGH STREET (Uxbridge Road) 
ACTON, W.3. Telephone : ACOrn 5901. 


Hours of Business: 


Saturday 9—S p.m. Wednesday 9—/ p.m. Other days 9—4.30 p.m. 


T.V. CONVERTER for the new commercial stations complete with 
2 valves. Frequency:—can be set to any channel within the 186-196 Mc/s. 
band. 1.F.:—will work into any existing T.V. receiver designed to 
work between 42-68 Mc/s. Sensitivity:—!0Mu/y with any normal 
T.V. set. Input:—arranged for 300 ohm feeder. 80 ohm feeder can 
be used with slight reduction in R.F. gain. Circuit EF80 as local 
oscillator. ECC8! as R.F. amplifier and mixer. The gain of the first 
stage, grounded grid R.F. AMPLIFIER 10 db. Required power supply 
of 200 v. D.C. at 25 mA. 6.3 v. A.C. at 0.6 amp. Input filter ensuring 
c plete freed from d signals. 2 simple adjustments 
£2/10/-. P. & P. 2/6. 

HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by famous manufacturer 
aluminium spool, 8/-, 1,200ft. on aluminium «pool, 17/6 post paid. 


PLASTIC CABINET, «* illustrated, 11) x6)x5)in., in Walnut 
also polished Walnut 
T.B.F. chassis, 2 wave 
names, new wave-band, 
pointer, «pring, 
and back , 22/ 


only. 


600ft. on 


Cream and Green 
complete with 
band scale, station 

back-plate, drum, 


— spindle knobe 
6. 
AB A ABOVE, oy Pa 23 6. 
Pa P. 


AS ABOVE. complete with new bin. epeaker 
to fit and O.P. trans, P 


chassis 


, 230 v 

gang with trimmers, 6/6; M 

coils, Bis; 3 obsolete ex-Govt 

3 v/h and circuit, 4/6; heater trana., 

volume control with switch, 9/6; wave 
change switch, 2/-; 32 x 32 mfd., 4/-; bias condenser, 1/-; resistor kit, 2/-; condenser kit, 4/-; 
M. & L, Superhet Coils with circuits, sé; iron-cored 465 I. F.s, 7/6; min gang. 5/6; volume 
control with switch, 4/-; wave-change swi itch, 2/6; heater trans., 7/6; 4 v/b, 1/6; 4 obsolete 
ex-Govt. valves, rectifier and Xtal diode with cirouit, 14/ 6: 5 x 25 ey l/-; 16x16 
mid., 3/3; condenser kit (17), '7/6; resistor kit (14), 3 
Cyldon 5 5 Aagnet- ¥. Tuner, uses EFS0 and 12AT7, less valves, 12/6, post paid 
5 ws ACIDS. 3 wave-band superhet 195-255 v., 19-49, 200-550 and 
1,000- $000 metres, . 470 Ke. size of chassis 13 x 6) x Q}in., size of scale " x Spin. valve 
line-up 1LOC1, LOPS, rt ‘Dll, U404 and 10P14. Twin mains filter input, 2 dial lights and Sin 
P.M. £8/17/6. P. & P. Sie 


CRIOO Coil packs, 10-2,000 eaoteee, » goited condition complete with 

Ps iT tuning condenser. 19/6. P. & 
Coil packs in first class Bad Id, eaiiater section, complete 

with Ere tuning condenser. 19/6. P. & P. 

CRIOO c. LF, types 3, 4and 5 and B.F. ay new condition, 7/6 each. 

465 Ke Xtal for CRI00, 12/6. 

4-gang tuning condenser for CRIOO, 9/6. 


CONSTRUCTOR’S PARCEL 
comprising chassis 124 x & x 
plated, 18 gauge, 

‘and trans. cat-oute, 

bac k- plate, 2 + te A brack- 
ets, 3 wave scale, new 
wavelength names. 
11h x 4fin., 


of 465 LF a, twin gang, 
~ 16 mfd. 350 wkg., mains 
trans. 260-0-250 60 mA., 6.3 v., 
2 amp. 
M.B. speak 
30/6. P. & P. 3/6. 


Battery charger, input 230/250 v. output 6 and 12 volt | amp. Black 
crackle finished case size 10 x 6x 4in. 21/-. P. & P. 3/- 


OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 4/9; 42-1 with extra feed-back 
windings, 4/3. Miniature 42-1,3/3. Multi-ratio 3,500, 7 000 and 14,000, 5/6, 10-watt push-pull 
6V6 matching, 7/-. 90-1 3 ohm speech coll, 6/6. 

PUSH-BACK CO . Dos. yds., 1/6. Post pela 

STANDARD WAVE-CHANGE SWITCHES 4-pole 3-way, 
1/9; 9pole 8-way, 3/6; Miniature type, long spindle 3-pole 
2-way, 2/6 each. 2-pole ll-way twin wafer §/-; 


)-pole 19; 3-pole 3-way 
4-way m }-way and 4-pole 
l-pole 12-way single w are 5/-. P. & P. 3d 


way 


POTATO AND VEGETABLE PEELER 


By famous manufacturer, capacity 4} Ibs., complete 
with water pump. All aluminium construction, white 
stove-enamel finish. Originally intended for adaption 
on an electric food-mixer, can be easily converted 
for hand operation. 39/6. P. & P. 3/-. 


PERSONAL SHOPPERS ONLY. 
Ralarger, 17/6; 12in., 
Germanium Crystal 


Geed Sin. Tube, with ion burn, 17/6, 
Ee paid. 

e O.P, Transl in al 
ean mounted in rabber, 12 


6. 
medium and long wave, ip 
cabinet, 16/-. 


per pair pin. 
Speaker M. 
chassis, 3-15 ohma, tt, 19/6. 
Line and E.H.T. Transformer, 
ising ferrocart core, complete ‘with ‘ies 
and width control, and corona shields 
O87 rectifier winding, 35/-. 


Crystal 
plastic 


9 Kv’, 

—_ with 

built-in line and width control. Mounted 

on emall ali-chasss« Overall sin 
<lfin, BVS1 rec. winding, 27/6. 
and E.H.T. nstormer, 9 hv 

ferrocart core, BY51 heater winding 

complete with ecan colle and frame 

output transformer, and line and width 

control, £9/5/-. P. & P. 3/- 

low line low impedance 

frame, complete with frame trans 
former, to match above, 27/6. FP. & P 


Valve Holders, 

and loctal, 

Mazda and loctal, 

B7G, BBA and BOA, 74. 

Moulded with screening can, 

52 mfd., 360 wkg 

16 x 24, 350 wkg 

4 mid., 200 wkg 

40 mfd., 400 wkg 

16 x 8 mfd., 500 wkg. 

16 x 16 mfd,, 500 wkg 

16 x 16 mfd., 450 wkg. 

82 x 32 mifd., 350 wkg 

32x32 mfd., 360 whkg., 
26 mfd., 26 wkg. ... 

26 mfid., 25 wke 

260 mfd., 129 v. wkg. . 

16 mfd., 600 wkg., wire ends 

8 mfd., 500 v. wkg., wire ends 

3 mfd., 350 v. wkg., tag ends 

OC mid , 26 v. wkg., wire ends 

100 mfd., 350 wkg. .. 

100 mfd., 450 ¥. whg., 
AL ripp rhe 

150 mfd., 350 v wkg., 
A. ripple 

100 + 200 mfd., 350 wkg 

16 + 16 mfd., 350 wkg. 

50 mfd., 180 wkg. .. 

65 mfd., 220 wkg. .. 

6 mfd., 150 wkg. 

60+ 100 mfd., 280 wkg 

50 mid., 12 whe 

324+ 92 mid. min 275 wkg. 

50 mfid., 60 wk 

Miniature wire ends moulded, 
100 pt., 500 pf., and 001, ea. 

T.V. Filter in lightly tinted Perspex. 
size 135 x 11 x 5/16m., 4/6. 

Combined 12in. mask and escutcheon 

in lightly tinted Perspex. New aspect, 

eiged in brown Fite on front of 

cabinet, wee As above for idin 


tube, 17 

king Trans., 4/6. 

4/6. 

Tube Mounting Bracket, size ob 
12in. tube clampe, 2/-. 
CHOKES: 
2-20 Hen, 160 mA., 15/-. 
6 Hen., 275 mA., 15/-. 
100 Hen., 40 mA., 15/-. . 
2 henry 150 mA.,3/6; 260 mA. 10 henry 
10/6; & henry 250 mA., | chm 
8/6. 


moulded octal Mazda 


and 


280 mA., 


~ 


aK oof oC 
S' *eaeeaseaa - 


280 mA 


- 
~~, 


4iin 


P.M. Foous Unit for any 9 or 12in. tube 
except 2%m., with Vernier 
adjustment, [-, 

P.M. Foous Unit for Mazda, 12in 
vernier adjustment, 17/6. 

Wide Angle P.M. Pocus Units, Vernier 
aij., state tube, 
Energised Foous Coil, 
mounting bracket, 17/6. 
lon Traps for Mullard or English Electric 
tubes, § -, post paid 

465 Ke. 1.¥.s, ize 2% x i iin Q.110, 
removed from American equipment 
5/- per pair, Standard 496 Ke. iron 
cored v . . . per pr 
7/6 o , iron-cored, 
465 LPs 3¢* 18 1fin., per pr 
96 


lron-oored 
66 KC. 


» with 


low resistance 


4665 Ko. Whistle Pitter, 9/6. 
MIDGET L.F.s. @.120 sso 
pin. long, lin. wide, gin. deep by very 
famous manufacturer, Pre-aligned 
wijustable iron-dust cores, per pair 
12/6 


Mains 6.3 amp., ry 4 obme 
tapped 260 and 410, 1/6; 02 amp 
717 ohms, tapped at 100 ohms, vitreous 
1/6: 0.3 amps. 950 ohms, tapped 700 
and 825, 2/6; o amp., 1,000 ohms, 
vitreous, tapped, 2/6; vitreous, 0.3 
> 700 tapped 680, 640, 600, 3/6. 

on cach 3 


ty. Width Controls, 3/6. 


Wrreiess Worip NovEMBER, 1954 


ELECTROLYTIC CONDENSERS, Metal Can, 

| Clip Meg. Types 

| Cap, 24-24 mid. 450 v. D.C wkg. Dia. Igin. x 2in. 

ASK FOR 3/- each POST 

X/H971 or 3 for 7/6 post paid. 3d. 

Cap. 16-24 mid. 450 v. D.C. wkg. Dia. I fin. x2fin. 

ASK FOR 3/- each 

X/H972 or 3 for 7/6 post paid. : Oia. 
PLEASE NOTE. Carriage and Postal charges refer to the U.K. only. Overseas freight, etc., extra. | Cap. 8-16 mfd. 450 v. D.C. wkg. Dia. Igin a 


ASK FOR 3/- h 
RECEIVER 6A. Channel checking unit working | STAINLESS STEEL AERIAL WIRE. 7/.015  Soysoi9 ee 


on 49-100 tres, ta 5/VR9I (EFSO), | in reels of approx. |,600ft. made by Temco. 

1/6K8, i/VRS5. (EBC33), | VRS3 (EF39) valves. | ASK FOR 25 CARRIAGE | Cap. 32 mfd. 450 v. D.C. wkg. Dia. 2in. x 44in 

Thermal switch breaking at 85 degrees F., etc., etc, | */E143. ” per reel PAID | With waxed cardboard cover and mtg. plate. 
% & aests - ASK FOR 1/9 each POS 

In Metal Case Bhin. x Jin. x 10in AERIAL ROD. X/H852 BE eh 44, 

ASK FOR 29 6 CARRIAGE | {5in. lengths, copper plates, steel tube, ferruled A = a 

X/HATTA. each 2/6 to interlock an Aerial of desired length. Cap. 8 mfd. 450 v. D.C. wkg. Dia. din. x 2gin 


3/\6in. dia. ASK FOR X/H709 Tubular card covered wire ends. 
RECEIVER UNIT R360). Ref. 1008/6037. | ji, dia. ASK FOR X/H710. ASK FOR 1/6 each POST 


With valves: 2/VRI36 (EFS4), VRI37 (EC52), | EITHER dozen POST 6d. | X/H980 or 3 for 4/- post paid 3d 
SIVRGS (SP6I), 4/VRI2 (EASO), VR9I (EFSO), | SIZE 46 lengths EXTRA | PAXOLIN WAFER ROTARY WAVE- 
CNEG, YUIIA (RS), occ. IF. 13 mes. Dim. | RADAR REFLECTOR AERIAL MX/I37/A. CHANGE SWITCH. 
1Bin, x Yin. x Bin. Wet. 38ibs 3 waf h. 2 vole. $ D 3hin. x pin 
| Spider-Web mesh aerial in original moisture waters each, 2 pole, > way IM, JgIN. x x 
ASK FOR CARRIAGE n 2in. Spindle projects ifin., single hole mtg 
x/H493 39 6 each PAID | proof carton, with assembly instructions. , 
ASK FOR 4 1 POST 9d ASK FOR 2/6 each POST 
EX.U.S.N.TESTOSCILLATORTS24Ann2 | X/EI75. ————S/TT cach, EXTRA | X/E975 or 3 Sor 7S pose gold _ 
Low/High frequency battery powered for TBX | PLOTTER FIELD MK. IV. Ref. ©.S.739A- 5 WAY GROUPBOARDS. Paxolin panel 
alignment, H.F. signal 245 mes. L.F. signal tunable | A precision made Protractor Unit, first class 24in. x 2tin., with tags for mounting 5 con- 
540 to 830 kcs. with valves 2-955 acorn triodes | condition. With 2 scales 0-180 deg., moving | densers or resistors, two hole fixing. 
and clockwork time switch with calibrated dial | crossarms, scaled 21-65, each a long. Straight ASK FOR 6d. each POST 
Unit dim. 94in. x 7hin. x 7in., finish | edge base scaled 0-3500, length 25in. fully extended | * H981 or 3 for | ry post paid. 3d. 
In soiled leather case I6in. x Siin. x 2in. CG6-AXTAL CABLE. 
27 6 CARRIAGE | ASK FOR 9 11 POST | Any length supplies 52 ohms. 12 mm. dia. Price 
X/H364 each 3/- | K/H@64. each PAID | 5d. per yard. Minimum 12 yards at 5/- post paid 
ASK FOR X/E987 
MONITOR CRYSTAL TYPE 2. 10T/11390. 1ON TRAP MAGNET ASSEMBLY. Mfg. Qo 
: Surplus. 1.F. TRANSFORMER. 465 kc/s. standard type 
As used with the RI116 or R1082, less valves and 
i Type IT/6 by Elac for 35 mm. tube neck Dim. 3hin. x Ifin. x Igin. Pigtail and plain 
crystals, but otherwise complete. Dim. 7hin. x ASK FOR POST 3d ADT 
BEE EaR "Sets conmerections, \a cron gee. | hee 2/6 cach EXTRA | ASK FOR 8/6 per pair POST 
X/H872 5/= each EXTRA | CORD DRIVE SPINDLE. Ratio 67. X/H977._ or 3 pairs for 22/6 post paid. _t/- 
Reverse Vernier Drive, i.e. cord runs outside | 465 kcs. miniature type. Dim. 2}in. x Ifin. x lin., 
POWER UNIT TYPE 266. In Transit Case plain permeability tuned. 
Input 80 v. 1.5 k/eps. A.C. Output H.T. 120 v I/+ each POST | ASK FOR 9/6 each POST 
D.C. bias 3, L.T. 2 v. Simoothed and | X/H976. or 3 for 3/- post paid. 3d. | X/H978. or 3 pairs for 25/- post paid I/- 
stabilised. Complete with 5U4G valve, VCIIO 
stabiliser, 12 v. | a. Metal Rectifier, etc., etc., in Order direct from :— Phone : South 2706/9 


attractive metal case with handles. Dim. Ilin. x | 
CLYDESDALE win tEcoew™ es 


or 3 for 7/6 post paid 3d. 


; CARRIAGE 
X/£870 22/6 cach PAID 


SAMSON’S 
SURPLUS STORES LARGE QUANTITIES GUARANTEED UNUSED 


SPECIAL OFFER—OFFICE INTER-COMM. SETS. FAMOUS | COMPONENTS STILL AVAILABLE 


MANUFACTURER’S EXPORT SURPLUS, Includes Master and two 


extensions built in highly polished wood cabinets in Oak or Mahogany. RAMIC VARIA NDENSERS li 
Operates from 200-250 volts A.C. Valveline-up | UF41, UL42, and metal _ boy oF S enontaet ii ines. and Oct lesues Fa 


rectifier, The Master is designed to operate four extensions. Brand 2,000 CERAMIC TRIMMERS 22 pf., as described in 
new in Maker's Cartons with Installation instructions, £8/19/6, Sept and Oct. issues < PER DOZ. 


originally sold at 16 gns. Extra og 27/6 each. Illustrated in the 2,000 VARIABLE CONDENSERS, 100 pF., ceramic 
September issue of ‘' Wireless W ; EA 


or insulatio 
CONSTANT VOLTAGE TRANSFORMERS BY SOLA U.S.A. 
Pri, 90-125 vole or 190-250 volt. Sec. 115 v, at 2 KVA, Pri. and Sec. 3 rt VARIABLE CONDENSERS, 


completely isolated For 50 or 60 cycle operation, Approximate Fe TRA ITTER TAN NDENSERS. lit 
wage 200 ibs., £19/10/- each, £3710 per pair, carr according to stator, as NSMITT: in above a » oe 
stance 


EA 
ly A wi 
A.M. HT. TRANSFORMERS, Pri. 230 volt, Sec. 1,500 volt 1.6 KVA, 1,600 CHARGING OR SARTHING oe 
$65/-, carr. 7/6. 1154 TX Transformers, Pri. 200-250 voit, Sec. 1250-1300 1,000 COILS SLEEVING of one gross yards, permanoid 
volt 350 volt MA, 35/-. Carr. 4/- peribraid, systofiex, | mm. and 1.5 mm PER COIL 
SLIDING RESISTORS—ALL BY FAMOUS MAKERS. 20 ohms 5.000 STAND-OFF INSULATORS only miniature 
7 to 1.5 amp. with geared drive, 37/6. 152 ohms 2 amp. with worm gear ‘ DOZ. 
control, a 4. 5.3 ohm 8 amp. with worm gear contro, 27/6. 3.4 ohms 
12 amp., 22/6. .0| ohm 12 amp., 12/6. P.P. on all types 2/- | 
LOW WATTAGE HEATERS. 230 volt, comprises high grade ele- 1A60 POTS 100K, ¢ epindic 5A. 
ment built in brass cylinder. 350 watt, length Bin., dia. lin., 6/6. P.P. 6d 1 
250 watt, length S4in., dia. lin. 5/6. P.P. 6d. ideal for drying cupboards, 558 POVES, | meg BA. 
arage heaters, hot-houses, photographic purposes, etc. etc i h. 70K . 
ESISTANCE MATS. Set of four, includes one 690 one 150 and two as "RUMDINGER sors 100 ohm — 
80 ohms. Size of each mat 8 x 64in., 106 per set. P.P. 1/6. wire wou . " 
ARMY FIELD TELEPHONES TYPE DS. Buzzer calling. Complete 1,000 sors COLVERN. 200 ohms 5 watts. Wire 
with hand set and batteries, built in y+ y metal cases. Suitable for 
farms, building sites, workshops, etc., 49/6 each. Carr. 3/-. 
ADMIRALTY SOUND POWERED HAND SETS. No batteries : 
required, 17/6 each. P.P. 1/6 ; 
TELEPHONE CABLE, single D3, one mile drums, 55/-. Carr. 5/-. 250 100K MINIATURE POTS EA. 
COMMANDO ASSAULT TELEPHONE CABLE. P.V.C. 10,000 YAXLEY TYPE I-pole 6-way Switches 
1,000-yard drums, ideal telephone cable and very useful for the home complete, less screws, with knobs EA. 


and garden, 15/- per drum. P.P. 1/6 1,500 WAVE CHANGE, 2-wafer 6-pole 3-way switches 
EA. 


in screening case, 


o2{n ah 
23 


| inch 


a ow 
' 


Miniature 
EA. 


NN = = = PO 
' 


ines |4«169/171 Edgware Road, 10,000 ERIE RESISTORS, 47K, 2-watt, boxed in 50’s and 5's 
ERIE RESISTORS, 1,200 ohm, 4 watt. Boxed in 50's. Also 
London, W.2. Tel. PAD 785! 33K 2 wact, 1SOK | watt, 22K | wact 7OK I-watt; price 2 watt, 3d.; 
1 watt, 2d.; 4 watt, Id. 

125 Tottenham Court Road, W.|. | 800 Wire-wound Vitreous |0-watt wire ends, 5000 EA. 


Tet.: EUS 4982 MINIMUM ORDER 5/- ADD EXTRA FOR POSTAGE. 


| 
All orders and enquiries to our Edgware Road branch, please. This is open all WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD. 
day Saturday 615, BORDESLY GREEN, BIRMINGHAM, 9. Phone: Vic 2078 


=o 


NOVEMBER, 1954 


me (RADIO) 
‘ 3-34 Lisle 


FOR 


| min. Piccadilly <q ----- 
Tube Station. 


DESK TYPE METERS. Fitted 
with O/imilliamp. first grade 
moving coil meter, with 2¢in. 
scale, resistance 100 ohms. Brand 
ew, 25'- 


CRYSTALS. R.C.A. 100 kc/s 


frequency, 3 pin plug in type. 
15/- each 


CRYSTAL DIODES. Wire Ended G.E.C., 
1/6 each 


Full Bridge 2 mA. 


eren RECTIFIERS. 
TK Brand new, 5/6 each. 


MIDGET I8 WAY ‘PLUGS AND SOCKETS 


non reversible, size 2in. x gin., 3/6 pair 
MICRO SWITCHES. Universal Change- 
over Type, size 2in. x jin., 2/6 occh, many 


other types available 


AMERICAN (SPRAGUE) CONDENSERS. 
Wire ended, .! mfd., .01 mfd., .02 mfd., .05 mfd 
005 mfd., all at 9d. each 

NITROGOL CONDENSERS, 4 mid. 4,000 
volt working, size Yin. x Sin. x 3hin., brand 
new, 22/6 cach. Mansbridge Paper Condensers, 
4 mfd. 2,000 volt working, size 5in. x Sin x 2}in., 
7/6 each 


BOXES. 
with 16 Toggletype 
switches, brand 


96 eact 


w and boxed 


AMERICAN ROTARY TRANSFORMERS. 
12-volt D.C. input, output 255 vole 65 mA 
size 4jin. x 2fin. Suitable for car radios or 
electric shavers. 22 


MUIRHEAD PRECISION BUILT KEY 


SWITCHES with Heavy Contacts. 8 pole 
2-way. Brand new, 4/6 each, cost £2/15/- 
make. Wonderful bargain 


CERAMIC TRANSMITTER SWITCHES. 


Extra heavy duty silver contacts, Jin. dia., 
| pole 6 way, 3 bank, 9/6. 1! pole 6 way 2 bank, 
6/6 each. | pole 4 way | bank, 5/6 each. 


H.R.O. 6VOLT VI- 


BRATOR POWER 

SUPPLY UNITS. 

a Output 165 vole 80 mA. 
6.3 volt @ 3 amps., 6X5 

Rectifier, Choke and 

4 Condenser moothed, 

a cabinet size, 7in. x Jin. x 


supplied with clips and leads, brand new, 


9 6 each 


CHOKES ALL EX-W.D. 


20 Henry 120 mA. size 4in. x Bin. x 2gin., 10/6 
each 

15 Henry 275 mA. size 4}in. x 4in. x 3in., 125 
ohm. 10/6 each 

Swinging chokes, 150 mA 4/20 Henry, size 
34in +* x 3in., 7/6 each 


20 Henry 300 mA. 2,000 v will 


pass 500 mA. 13/6 each 


Insulation 


TELEPHONE HANDSETS, Ex-American, 
Standard P.O. type, wonderful instruments, 
12/6 each 

R.1ISS 2-SPEED SLOW MOTION CON- 
DENSER DRIVES “A type with double 
knobs, 3/6 each. 


Street, London, 
Telephone: Gerrard 8204/9155 


ALL RADIO BARGAINS 


MICROAMP METERS. 0/100. 2)". flush 

panel mounting, scaled 0/1500 yards, first- 
rade instruments, brand new and boxed, 
16 each. 


ROTARY CONVERTORS. 2 volt D.C. 
input or 24 volt D.C. input, output 230 volt 
A.c., 50 — at Ministry rating of 100 watts 
92/6 each 


UNISELECTOR 


“SWITCHES. 4 Bank 
Double Wipers, coil reistance 25 ohm., 25 
position, 32/6 each. Brand new 
HEADPHONES. Brand new, Canadian, 
“Northern Electric,” finest ever produced, 
50 ohm coils, complete with P.O. Jack Plug, 
10/6 pair. 
MAINS bag NA SIOPORSSERS. ALL EX- 
Ww.D. x 500 volt 170 mA. 4 volt 4 amp 
C.T. thee th test 3,000 volts with ample 
room for additional windings if required, 


22/6 each. 
670 x 670 volt 200 mA. 6.3 volt 4 amp., 
3 amp., 49/6 each. 


5 volt 


WELDING TRANSFORMER, output 1/13 
volts at 70/100 amps., 72/6 each 


R.115S COMMUNICATION RE- 
CEIVERS. In brand new condition. 
Makers original boxes. The finest Radio 
Receiver ever produced. Each of its 5 separate 
wavebands giving you stations galore. £11/19/6. 


LIMITED 


w.c.2 


WANTED. Good class Communication 
Receivers and test gear, send yours stating 
reasonable price, cash by return. 


PUSH PULL AMPLI. 
FIERS, 6V6 output, stan 
7 dard mains 200/50 A.C 
ol input, variable tone con- 
trol, matched output 3 


ae or IS ohm, £6/10/- com 
g £ plete. 


METERS. All Brand New and Boxed. 
Milliamps. 0-1 mA., 2in. round, F/M M/coil, 
12/6; 0-1 mA. fin. round, F/M M/coil, 22/6; 
0-1 mA. 34in. round, F/M Micoil, open scale, 
39/6; 0-5 mA. 2in. square, F/M Micoil, 7/6. 
0-10 mA. 24in. round, F/M M/coil, 10/-; 0-100 
mA., 24in. round, F/M reek, 9/6; 0-150 mA 
2in. square, F/M Micoil, 7/6; 0-200 mA. 2in 
square, F/M M/coil, 1/6; 6-200° mA, 24in. round, 
F/M Micoil, 10/-. 


7 taaises Re Mle 


AMPMETERS. 0-| amp. 2fin. projecting 
R.F., 7/6; 0-5 amp. a, round, F/M, R.F.. 7/6; 
0-10 amp. 2in. square, F/M, M/coil 8/6; 20/26 
amp. 2in. round, F/M, contre zero, 6/6; 0- 30 amp 
2in. square F/M M/coil, 7/6. 


VOLTMETERS. 1/20 volt ain. square, F/M, 
M/coil. 7/6; 0/40 volt 2in. square, F/M, M coil, 
7/6. 


A.C. VOLTMETERS 50 CYCLE. oO 15 volt 
24in. round, F/M, M/1, 8/6; 0-20 volt 24in. round, 
F/M, Mil, 10/-; 0-300 volt, 2Ztin. round, F/M, 
M/I, 25/-; 0-300 volt Sin. projection, M/i, 


SPEAKER TRANSFORMERS. 676 Push 
Pull to 15 ohm output, 7/6 each. Single ended 
6V6 to 3 ohm, 3/6 each. Midget Speaker 
Transformers !fin. x lin. x lin., 3/6 cach 
CERAMIC —_— 4 pole 3 way 3 bank, 
boxed, new, 6/6 eac 6 each 


TRADE ENQUIRIES INVITED. 


seeee > | min. Leicester 

Square Tube Station 
CERAMIC SWITCHES. 
bank, boxed, new, 10/6 each. 


3 pole 4 way 4 


METER SWITCHES. Standard Yaxley eye, 
8 bank, single pole, 9, |! or 12 way, size 24in 
diameter, switch length Sin. plus spindle 
2hin., 7/6 each. 


Complete 
Television 
Strip with 
Size I4in 
produced 


6 EFSO vaives and | EASO vaive 


3hin. x hin. = Finest 


strip ever 
69/6 each complete. 


Brand new. 


PYE 45 MEG 2 VALVE PRE AMPLIFIER, 
as above, with 2 EFSO valves, size 6in. x 32in. x 
3din. 18/6 each. Brand new. 

TEST SETS TYPE 109. Brand new and boxed, 
fitted with Zin. 0/5 mA. M/C meter also 0-40 


volt 2in. M/C meter, with mains plugs and 
leads and many other useful parts, size Gin, x 
6in, x 3in., 12/5 each 


PLEASE PRINT YOUR NAME AND 
ADDRESS CLEARLY, ALSO INCLUDE 
POSTAGE OR CARRIAGE ON ALL 
ITEMS. 


EX A.M. SWITCH 
BOXES fitted wich 
3 independent 5 amp 
switches, size 34in 
x 2in.x2in. Ideal for 
cars, boats and cara- 
vans, 1/9 each 
Ditto, 5 way, 3/6 each 


RELAYS. 50 volt A.C. with 2 pole change- 
over heavy duty silver contacts, size 4in x 
Jin. x 2hin., 10/6 each. Polarised Relays Twin, 
600 ohm coils, 6/¢ each 

We stock all types of relays, 600 and 3,000 types 
heavy and light contacts including platinum 
Send us your enquiries, we are the cheapest 
in the Trade. 


P.O. MAGNETIC COUNTERS. Supplied 
with 3 ohm or 2,300 ohm coils, 56 each 


P.O. KEY SWITCHES, 2 pole change over, 
2/9 each. 


TYPE 4 WAVE 
METERS. Cavity Tun- 
ed Absorption wave- 
P meter covering 200-220 
Megacycies. Brand New 
and Boxed, supplied 
with V.U.39, 5S.P.61, 
E.A.50, and C.V.5i 
M/Eye Tuner 39/6 each 


AUTO TRANSFORMER, Heayberd 200/250 
A.C. — 110 A.C. @ 750 watts, Ex W. D. brand 
new in strong metal carrying case. Size 9x 68~ 
x6". €4.10.0 each 


VALVES. VU.!III, 
VR.78, all at 2/3 each 


TELEVISION POWER PACKS TYPE 285. 
Input 200/250 v. A.C Output 2,500 volts, 
5 mA., 350 volts 200 mA. L.T. 6,3 voles, 15 amps. 
Supplied complete with all valves. The cheapest 
T.V. Power Pack on the market. Nore the 
price. 69/6. 

RECEIVERS. 25/7 (R1196) complete with 
6 valves: 2 EF.39, | EK.32, 2 EF.36. | EBC.33 
LF. frequency 465 kc/s Simple conversion 
for complete superhet receiver. 27/6 each. 
P.O. RACKS, Standard “VU” 
79/6 each. 

HOURS OF BUSINESS: 9 am.-6 pm 
Thursday | p.m. Open all day Saturday. 


VR65a 6H6, 7193, CV6, 


channel 4ft. 


144 Wriretess Worip 


ANOTHER DELIVERY - InyRA- aED RECEIVERS, TYPE 5/2801. This unit 
ie an Infra-Red Detects ed by the R.A.P. for tall warning system 
The unit consists of bos parts mage converter tube of the type 
described in “ Klectronic Bnginee is used in conjunction with a 
lenesyetem. The Lenses, which infra-red filter to admit infra-red 
radiation only, focus to object t ve P he photo cathode of the image 
converter, A canister consisti voltage batteries connected 
to give a vo itage a4 kV wo as ZamBoni Piles, and are 
described in blec le En in et ) A high voltage from this 
Canlater le applic at i m a fluorescent screen. This 
image ls viewed by means of or lena, f ; eye-plece These receivers have 
many uses in their original form, o weir te used various work The lenses 
are well mounted and th " ; This unit 
ia ideal where high voltage * required in a small epace 
and is useful for many electrostatic experiments 
with electroseopes of all ee Supplied in wooden transit case (size 20in. x 7hin 
* 9in.). An absolu t 55/- 
HAND GENERATOR ‘POWER SUPPLY UNIT No. 7 (ZA17671). 
Generator aod cut-out, but less acounm on. Cas e used as a wind generator 
or as ordinary hand operated 6-volt batteries Will give sufficient 
current to a" flat”’ t athory to at mplete in case (17in 10in Tein.) 
with full working | i Brand new in original cartons 19/6 plus 3/6 carriage 
INDICATOR UNIT Tie 187. Has sane line te INDICATOR TYPE 62: viz 
VCRO7 O.K. Tube, mas mu screen, 16-8761, 2-EB34, 4-RA50 valves, 15 poten 
Uemeters, resistors, cond ere seal B.M. dial, et Brand new in tranait 
case, Price £3/7/6 ca 
INDICATOR UNIT de was Complete with VOR97 C.K.T. 3-VRO1, (BF50), 
S-VR6OS (SP61) Vi Vino EA ‘ . resistors, condensers 
(including .1 mid. 2 KV t et 7 /- carr 
R. . TYPE 26. Covering t wie. Compl with ali valves. Brand 
new in cartons, Price 38). ~ Phu , Ale FP. UNITS. TYPE 24. Com 

lete with vaives. Sightiy 1 on outeide rice 14/6. Plus 2/6 post 

F. MONITOR TYPE 4. "With 2 ves and EA5SO diode, mounted on 

siin. Price 12/6. Pius vat 


kV wkg. 6 ea for £1. 03 mid. 2.5 kV at 2/6 


] whe. at 1/9 each 
Alsw ELECTROLYTIC CONDENSERS 
500 v. wkg. 2/6 cael r 10/- 100 mfd 
add 1/3 postage 
MANeE IDGE BLOCK CONDENSERS 


C ‘Amo , at B/- gross 
MAINS TRANSFORMERS 2 DOK at 32/6 each, plus 2/6 post 
920-0-920 y. BOA v. BA, 5 v. 2A. at Li ach, plus 1/6 post 
SMOOTHING CHOKES 16 henries 60m i in tin. * Ipin. Ideal for 
py receivers, power pack rv) ost. 6 henries 70mA. (140 Q) 
1h cach, plus | at 
PLUGS (w un Ov ! ato in ! er to make a useful 8 way plug 

onl anche ket, Od. & 9/6 4 
12 PIN PLUG AND SOCKETS At 9d. per pair, 8/6 doz. pairs 
LONDEX RELAY UNIT. « 2,0000 relay (1 break, 1 change over) with 
heavy duty contacts, ar 4 clay chain of 500 wire wound resistor, 1,5000 
slider resistor, and « 250 mfd., } ondens Mounted on Bakelite base 1 
operate on 24-30 vy. D.« Bran pew in original cartons Price 8/6 « woh, plus 1 
ELECTRO-MAGNETIC COUNTERS. ©. Operates on 1.5 volt dry cell 
3 ohm coll. 06-0900. Price at 

ETAL SCREENS for VORU7, t RK. tubes, ete. Price 6/6. Plus post 
RUBBER MASKS FOR i2in. C.B. TUBES. Modern type which fixes to cabinet 

16 each. Pius post 

MOAXIAL CABLE. 750 to *%00 impe 
Ola. in 20 yd, length 
VAL 


10/-. Pius 1/- post 
VES. VR66 at 2/6 each, Q4/- doz z at 2/6 each, Q4/- doz. V870 at 
eumanrvm CRYSTAL DIODES Wir 1/6 each. 13/6 doz 


5 5 v. 15 ro . an ma Brand new and boxed in sets 
o ie Price a) 1. post 

THE CONNOISSEUR PICK- UP. A high ghtweight pick-up for 78 r.p.m 
records, Miniature mov n using th ew lightweight needles. Complete with 
transformer, Bran new and boxe © 25/- each Plus 2/6 post and packing 
VALVEHOLDER. « 1/3 each, 12/6 doz. Ceramic 
B7G, with sor © BOG (EF5O) at O94. each 


. , 3 each, 1 ; ‘ 
dos. 
boro band 12 5 lable at Qi ench. Post tree 


OUTS. 
SPECIAL OFFER or "TRIMMERS. yne dozen assorted (fair quantities of each 
of the following D e po Paxolin, 100/100 pf. Paxolin 
100/100 pf. Ceranni und 100 pf. at 4/6 per doz 
a quantit 
@ CONDENSERS. 


neulated case 


With hand 


S-, 3/9 each. Plus 


rand new current stock. jin 


uid B/G. Post free 

Tire 197 1 nt n i[PS6 valve, 4000 relay (4 makes 

2 breaks), 10,0000 px ' tors, condensers, ¢ nm black metal case Sin, x Sin 

x Sin, Brand new at 7/6 each m 
. 0-20 amp ‘ 

Cireular pane) mc 

9-2.6 amps. B.F 


mpton Parkinson. 3}in. scale 
mt and packing 
Mounted in neat wooden box 
"ius 1/6 post 
mounting unted in neat bakelite case 4in 
termina rtralising unit 10A/8475.) Brand 


4 mo mat 8/6 Pius 1/6 post 
by 3 BATTERY ‘hpceiver C HASSIS eas Valves Limited quantity only available 
MIDGET ¢ CARBON MIKE INSERTS Brand new and boxed at 
At 1/6 each, 15/- doz 
11in lpn. * lin 


hous. Higt 
(10A/13466) at 1/- 
KARAMOT ( LOADED RBONITE 1 Win. lon, do "us 1/- post 
ljin. sheets, 1%) t 40.- Pius 7/6 lage 
AERIAL COUPLING UNIT TYPE 39. w th 0-6 amp ’, Q}in. cireular meter 
0-3 amp. thermocoup! ¢ meter, aerial tuning coils, ceramic high-voltage 
condensers, etx Ref, N ( 731) in strong wooden case. 13/6. Pius 2/6 
carriage 


Ow -resistance 


PLEASE WRITE NAME AND ADDRES: IN BLOCK LETTERS 


C. MARKS & Co., 


90 COMMERCIAL ST.. NEWPORT, MON. 


Telephone: Newport 4711 


Also at 25 Wyndham Arcade, Cardiff 


All mail orders and enquiries to Newport branch please. 


ONIVERSAL 


NOVEMBER, 1954 


NOW OPEN! 
ELECTRONICS 
Additional Large Premises at:— 


22, LISLE STREET, LONDON, W.C.2 


(3 minutes from Leicester Square Tube Station) 


We cordially invite the technical staff of Research 
establishments, Universities and the Electronic 
industry to inspect our large range of V.H.F. and 
Microwave apparatus, including: — 


RECEIVERS — TRANSMITTERS — SIGNAL 
GENERATORS — SPECTRUM ANALYSERS 
AND ALL ASSOCIATED EQUIPMENT. 


=> 


For our Radio Amateur friends we now carry an 

increased range of Receivers, including many British 

and U.S.A. types. We also display a fine selection of :— 
TEST INSTRUMENTS—TAPE RECORDERS 
AND QUALITY AUDIO EQUIPMENT, ETC. 


> 


When in town pay us a visit 


OPEN ALL SATURDAY 


Telephones : GERrard 4447 and 8410 (Day) 


WE €LOSE AT | p.m. THURSDAYS 
MEAdway 3145 (Night) 


This Month’s 
Bargains 


G2AK 


GERMANIUM DIODES, 2/- each or 6 for 9/-. 


G2AK 


METERS. 2tin. Flush mounting M.C. 100 mA., 0-10 mA., 0-30 mA., 


12/6 ea.; 2in. Flush square 0-5 mA., 10/-; 0-15 A., proj. thermo 

2tin., 7/6; 0-9 A. hot-wire, 5/-; 0-1 mA. 2in. Flush, 20/-. 

TEST METER. 7 ranges as follows: |.5 v., 3 v., 150 v. 6 mA., 

60 mA., 5,000 ohms, 25,000 ohms 2}in. dia. scale M.C. meter. Rotary 

selector switch Black bakelite case, 6 x 44 x 44 fitted with 

removable lid, also provision for internal batts., ranges can be easily 
extended. Bargain price 30/-, plus 1/6 post 

LLP LDR LLL AAD OLA LLL AA 
SPECIAL OFFER, AR88 SPARES. Cabinets, complete with 
base, feet and side strips, £4/15/- each. Pkg. and Carr. 5/- t 
of 14 valves for ‘'D "' or ‘* LF '’ model receivers, £5/10/-. Panel 

¢ sscurcheone, 22/6 each. “O° type I.F.S., 12/6 each. Good 
selection of Spare Coils available for ** D ”’ Model, 7/6 each. 

( Matching Speakers by R.C.A., fitted rubber feet and 6ft. lead, y] 
65/-. Output Transformers to Govt. specification, 37 6 
each 
AO NON NONI SONS ASANP RNASE NAR NANANONE NON 

DEAF AID CRYSTAL MIKE UNITS, 12/6 each, post 9d. 

CRYSTAL HAND MICROPHONES. Complete with lead and 

plug. High quality, very sensitive, chrome finish. List price 2 gns. 

Our price 25/-. Few only 

COPPER WIRE. 149 H.D. 140ft. 15/-, 70ft. 7/6, postage and 

packing 2/-. Other lengths pro rata 

SPECIAL VALVE OFFER. 866A, 17/6 each, or 30/- pair. 807's, 

10/- each or 17/6 pr. 931 A, 45/-. 829B, 60/-. TZ40, 38/-. 832 at 


25/-. 

STREAMLINED BUG KEYS. By famous manufacturer. List 

over £4. Our price 45/-. AIR SPACED COAXIAL CABLE, 

150 ohm (normal price 3/1! per ft.), 20yd. coils only. £1 per coil, 

post free 

SHADED POLE MOTORS. For Tape Recorders, etc. Voltage 

tapping plate 200/250 v. 3-hole fixing. Our price 12/6 ea. or 21/- pr., 

P. & P. 1/6 either 

Carriage paid on all orders over £1 except where stated. Please 
include small amount for orders under £1. 

Please print your name and address. Ali Mai/ Orders to:— 


CHAS. H. YOUNG, G2AK | 


102 HOLLOWAY HEAD, BIRMINGHAM I! 
"Phone: MIDLAND 3254 

All callers to 110 DALE END, BIRMINGHAM 4 

"Phone: CENTRAL 1635 


Dept. ‘W’ 


NOVEMBER, 1954 WrrELEss WorLD 


DENCO F.M. FEEDER UNIT 
SUPPLIES FINEST QUALITY AUDIO OBTAINABLE TODAY 
Complete Kit including 5 valves (6AM6, 12AH8, EB9! and 2-6AB6) at 6-7-6 
or built and aligned at £8-10-0 
All parts obtainable singly as per Dencos’ F.M. Catalogue (D.T.B. 8.) Price 1/6 
Requires 230 v. at 50 m/a 6.3 v. at 1.5 amps. 
Demonstrations daily 


TRII96 RECEIVER 6 WATT AMPLIFIER (UNDISTORTED) 
Manufactured by Parmeko and Sound Sales 

Receiver 25/73. This is a «ix-valve superhet for Admiralty 4 valves, PX25, MS/PEN, 
receiver with 465 ke « 1L.F.’s. Complete with AC/HL, MUI4, Output Matching and 30 
all valvee—2 EFS9, | EK: EFS6, | EBS3 and 150, 100/250 vy. A.C. COMPLETE IN 


In brand new condition with full conversion STEEL GREY AMPLIFIER CASE, 89/10/-. 
data. 27/6, plus 2/6 post and pkg Call for Demonstration P 


5 Harrow Road, Paddington, W.2 STROBE UNITS. Brand New, in sealed cartons, RCA $314 PHOTO-ELBOTRIC CELL AND 


these contain 6E FS BA50«, 18P61, « host of MULT For facsimile transmission, 


/ condensers, resisto mers, chokes, flying spot telecine transmission and research 
PADdington 1008 9 and 040! relays, switches, 7 pote b ) smoothing involving low light-levels, 9-stage multiplier 


OPEN MONDAY to Sat.9—6. THURS. | o'clock. ee Spestad Ivete bane hn Dans came Suelo’. 
SEND STAMPS FOR NEW 1954 28-PAGE CATALOGUE 


RADIO-GRAM CHASSIS BOWTHORPE CONTINUITY METER ‘ - Monss PRACTICS ag nal) 
. 6 < 2 00 ohms movin omplete with buzzer, morse tapper and bal y 
3 Wave-band Superhet. Med., long and es tean dadh tatgee betters . dine compartinent on baseboard , @/-, post paid 
6 x Sin. = din 
5 Original! price, £8/19/- 
> Latest Type MULLARD Valves. Gab pleat tend 200; EN 


4 Position Switching Gram., med., long ; CRYSTALS 
and short 200 ke/s, 2 pin, U.S.A. 


Provision for Extension Speaker. A.C. T.C.C. .1 mid. 5/7,000 v. wkg., type CP58QO, bakelite 465 ke/s, 2 pin, U.S.A. ... 
Mains. 110/250 volts case, 7/6 each 500 kc/s, 2 pin, British 

Chassis I lin. x Zin. x 24in. Scale Bin. Square. 
Or Chassis I34in. x 64in. x 2hin, Dial 10in. x 


tin. PRICE 610/8)-. INDICATOR UNIT TYPE 182A EFSO (VR9IA) 

BRAND NEW AND GUARANTEED, CARR., Unit contains VCR517 Cathode Ray 6in. tube, complete The wn eee 8 of! Red Sylvanian, original boxes 

PACKING AND INS. 10/-. with Mu-metal screen, 3 EF50, 4 8P61 and 1 5U4G 10/- each, 90/- for ten 

valves, 9 wire-wound volume controls and quantity 

of resistors and condensers. Suitable either for basis 

of television (fall picture guaranteed) or Oscilloscope RECORD CHANGERS a 
SPECIAL OFFER offered BRAND NEW (less relay) in original packing COLLARO RC3 541. Latest model 5-speed rand 

t 67/6. Plus 7/6 carr Radio-Constructor new maker's carton, cream finish. £10/10/-, carr. 

Our Taxe-Deck Amplifier and Power Unit Sonne aan ait included tres 

(Liste £16/16/-) and TRUVOX Tape-Deck Latest model 3-speed, by very famous manufacturer, 

Mark Il! (List £23/2/-). £36. Call for Demon- plays mixed records. £10/10/-, carr. f 

stration or send for full details. 


short 


ROTARY POWER UNIT TYPE “87” METRO-VIC (METROSIL) PENCIL 

put 24 v rut 2 olts 65 mA ond 6:3 vol s TYPE E.H.T. REGU R up to ¥. 

PYE 45 MC/S. STRIP. pa Fully ahered lal amoothed and noise ~~ Particularly suitable for regulating E re Fiy- Back 
TYPE 3583 UNITS pressed. Ideal for car radio, et BRAND NE W 5/-. 

tin. Complete with 45 Me/s. Pye ONLY 15/- (postage, ete , 2/6). 

rip, 12 valves 10 EF50 EB34 and EA5S0O, volume 

rols at hosts o esistors xd ~Conden . 

vend and vision enn be incorporated o@ thio chassis ._ RF OSCILLATOR COIL UNIT 

nami dioihdana ss | G.E.C. RECORDING TAPE » including valve, 2i/~ 

600ft. Reels ° 10). 


VOLTMETERS 1,200fc. Reels 17/6 AMERICAN 12 v. DYNAMOTOR 
Output 250 volte. 60 mA, Weight 6 tb, & ble 
2hin Projection BUY NOW—UNREPEATABLE BARGAIN > netic be advert dey fee. uitable for 
2hin Flush 
Flush 10 
Square R.F. UNITS - R.F, UNITS 
»p Sin Type 24 mem % Type 2% 
AMP-METERS 20-30 Mc/s. f 50-65 Me/s. 
2pit Projection Switched Tuning Variable Tuning. 
; + ory With 3-SP6! —VR136, |—VR137 
Fie Mee. 15/- cach . 35/- acu 
Square | BRAND NEW : : " ; BRAND NEW. 
MILLIAMMETERS - ‘ — 
Round 
Square 
Flush 
Desk Type 
Square 
Flush 
Round 
Flush 
Square 
Square 
Flush 
Round 7.V. PRE-AMPLIFIER FOR LONDON AND BIRM- 
n Flush INGHAM. Complete with 6AM6. Ready to plug into CATHODE RAY TUBES 
Meter Rect your set, 27/6. P.P. 2/6. VCR1I39A. 2hin. C/R. Tube. Brand new 
M.I Moving Iron n original cartons (carr, free) ........ @1 15 
VCR97. Guaranteed full T/V picture 
arr, 2/-) 2 0 
1 New and in original cartons. , y 
VCR517C. Guaranteed full T/V plete 
CRYSTAL MICROPHONE INSERTS | | xc-seras ‘some ior vensr or 
No. 38 “ WALKIE-TALKIE” TRANS- : 7, PP . 10 
RECEIVER, my « with Throat Mike, phones. rae ENLARGER for VORST or 617 
j tion F 


> 16 


: 17 
i: ¢ Rods in canvas bag. Frec 
»M fe tange appr a miles. Ali 8'6 4 8'6 “ 
ew and tested before despatch. £4/10/-. 
at f VCRO97. 15/-, carr. 2/-, Brand new and 
POST FREE POST FREE crated—slight cut-off—ldeal for ‘Scopes. 
“ 4246" CONTROL UNIT Limited quenticy 
Containing 4-EF50, 2-SP61, 2-EASO, 1-EB34, 
2-single-gang .0005 tuning condensers. W/W 


volume/controls, switches, condensers and Ideal for tape recording and amplifiers. No | PHOTO CELLS G.S.18. Brand new, 25/-. 
resistors. Size |2in. x 9in. x Sin. New con- matching transformer required 


dition, 38/-, carr. 3/- PLEASE ADD POSTAGE. ARTICLES UP TO 10)-, I/-. £1, 1/6 £2, 2m. 


Type 25 Type 27 
40-50 Mc/s. ," 60-80 Mc/s. 


Boe 


Switched Tuning. Variable Tuning. 
With 3-SP61. 2—VR136. |—VRI37 


19/6 EAcH 35 /- cAcH 


BRAND NEW BRAND NEW. 


Suda 
''''@e'S'a, ea’ 


eee 
O00C+2510~20~2 


WIRELESS WorLD 


RADIO TRADERS LTD. 


23 WARDOUR ite LONDON, W.1. (Coventry Street end) 
Phone No. GERrard 3977/8 Grams: “ Radiotrade”’ 


PAXOLIN SHEET 
1Bin, x 4fin. x agin 


1/- each 10in. x 10in. x yin. 
Win. x 10in. x din 


1/6 etch 2in. x 10in. x dyin 

CONDENSERS 

2 Mid. 150 v. Tubular Paper (aluminium cubes), 1/6 each 

8 Mid. 450 v. Electrolytic, 1/9 each 

16 Mid., 350 v., Electrolytic, 2/- each 

24 Mid., 350 v., Electrolytic, 2/- each 

32 Mid., 450 v., Electrolytic, 2/6 each 

8 x 16 Mid., 350 v., 1/6 each 

20 x 20 Mid., 275 v., Electrolytic, 2/9 each 

16 « 16 Mid., 350 v., Electrolytic, 2/6 each 

16 x 24 Mid., 350 v., Electrolytic, 2/6 each 

16 x 6 Mid. Metal Cans Electrolytic, 350 v., 1/6 each 

32 Mid. Metal Cans Electrolytic, 350 v., 1/6 each 

32 x 8 Mid. Meral Cans Electrolytic, 275 v., 1/9 each 

64 Mid. Metal Cans Electrolytic, 350 v., 2/6 each 

Condenser clips for above 

.1 Mid. 400 v. Metal Cans, 

50 Mfd 12 v., U/+ each 

12 Mid. 50 v. Tubular Paper (aluminium tubes), t/- each 

100 Mid. 6 v. Tubular Paper (aluminium tubes), 1/- each 

00005 Tubular, 4/- doz. .02, 500 v., 4/- per doz., .00!, 

05, 350 v., 4/- per doz. .005, 200 v., 4/- per doz 

MIDGET MICA CONDENSERS: .000!, .0002, .0003, 

200 Assorted Moulded Micas. Popular Values 

200 Assorted Silver Micas. Popular Values 

200 Assorted Carbon ar. ‘4 and | watt. Good selection 

CARBON RESISTORS: { wate 2/6; § w. B+; | w. 4+; 

EX-GOVT. 60 mA. 10 HENRY CH KE, new 

HIGH +h | abl een + aaa 

Tolerance: 1%, 

+ wate \/- $4. $a: 
watt 1/3 1/- 9d. 
watt 9 6 1/3 each PYE PLUGS AND 

8-40 MEG 2 watt 2/6 each SOCKETS 

WW AND VITREOUS RESISTORS. 5 watt, 1/6; 
10 wate, 2/6; 15 watt, 3/-; 20/30 watt, 3/6 each 

WW VICONTROLS. COLVERN and B-NSF. 5K PRESET 
and other values, 2-3 watt, 2/- each. 10K Isolated ~—— 
500 ohms, 1K, 20K, 25K, 50X, with spindle 

V/CONTROLS WiTH SWITCH: most values, B-NSF 

“au Less Switch, Preset and Spindle. 


1/6 each 
3/- each 
Per doz 


1/+ each 


350 v., 4/- per doz 
.0004, .0005 4/- 
aio 
aio o 
ai io o 
2 w. 6/- per doz 
, 4/6 each 


ALL CINCH 
COMPONENTS IN STOCK | 


each 
each 


1/6 pair 


MOST 
PERSPEX 


UES 
Twin MIDGET GANGS, .0005, with trimmers, 
COVER 


4WAY PUSH BUTTON UNITS, 1/6 each 
PUSH BUTTON KNOBS 
TAG STRIPS: 3-way 2/- doz.; 4-way 1/6 doz 
7-way 4/- doz.; 28-way 12/- doz 
ASSORTED PILOT LAMP HOLDERS 
in. Most values from 750 mA. to 10 amp 
KNOBS. Small biack, wich line, jin. hole 
STANDARD ROUND KNOBS: Small, jin. hole, 
Large, jin. hole, 7/6; with spring clip, tin. hole : 
WANDER PLUGS, Red and Black 
PHILIPS TRIMMER TOOLS 
BELLING & LEE. P/M FUSE HOLDERS. Type 1356 
WEARITE COILS: Types PA4, PO4, PAS, POS, 1/3 each 
VALVE HOLDERS: Moulded. B9A, 7/6; B7G, 6/-; EFSO, 
6/-; ENGLISH OCTAL, 3)- per dor. SCREEN CANS 
for B9A, B7G, 6/-doz,.; PAXOLIN—B7G, MAZDA 4-pin UX 
BELLING & LEE. PLUGS AND SOCKETS. €Ex-Govi. 
BRAND NEW 5-pin, Chassis and Cable, 7-pin 
BULGIN. P74, Plug and Socket, 2/6; P200, Plug and Socket, 
2/-; Rotary Switches, $.255, 2/- ¢ Dolly Switches, $.267, 
Standard Switches, Ex-Govt., On-o 
POST OFFICE LAMP JACKS, No. 
Lamp Covers for same 
L.#. CHOKES, 300 w., 60 mA. CHS ciabneden 
OUTPUT TRANSFORMERS. Multi Ratio, S/-; Pentode 
or Power 
VALVE SCREEN CANS for Standard Valves, 
DRUM DRIVES, 4iin _ 
WESTECTORS. WX6, WX12, Wi, W12, W4, I/- each... 
ARCOLECTRIC (Whitney Lamp), Red, green, clear, 1/6 each 
SIGNAL LAMP HOLDERS P/M, complete with adjusting 
lamp holders, 1/? each inv 
AIR SPACE TRIMMERS. Preset and spindle types, SPL, 
1OPF, ISPF, 20PF, 25PF, SOPF, 75PF, 15/-; lOOPF Preset, 1/6 each 
JONES PLUG AND SOCKETS. 4-pin, 2/6; 6-pin, 3/-; 
6-pin, 3/6; 10-pin, 4/-; 12-pin 
NUTS, 8BA, 3/-; 6BA, 2/6; 4BA, 3/- 
SOLDER TAGS, 26 crom, SHAKEPROOF WASHERS 
WASHERS, 2, 4 and 6BA 
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/6;2BA ... P 
CASH WITH ORDER OR 0.0.0. ALL ORDERS DEPT. Wi 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 


REDUCED PRICES FOR GROSS LOTS 
We invite your enquiries for items not listed. 
Trade Counter open 9.30 to 5.30 Monday to Friday. 
Callers Welcomed. 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


i i i i i ee 


; S-way 3/- doz.; 


10, 1/+ each 


I/+ each 


MIDLAND INSTRUMENT CO. 


bnew amie PM SPEAKERS nm. dia 
anaformer, brand new 7/6, post 9d 
CHARGING KITS. 
4. inpu 
tages to charge a 2 
te th circuit diagra 


FLASHER UNITS, cons 


personal portable type 


lj-amp. full-wave rectifier, and a Dx 
y wound for this rectifier, 


Our price 12/6, p ont 1/6 
1 1m panna 1 6. post 4d., 15/- 
» 18/- doz., post 
nin mh variable note « 
t worth 40 ir ¢ 5/- post 1/- 
ELECTRO- MAGNETIC “COUNTER #9 repeating, 3 
G.P.0 f i cover, size lgin. x lin. by 
5/- 48)- post 2/4 
VENNER "Time DELAY swircuEs b4-v 
rk movement, with « button wind 
am Operated contacts art t © size Spin. 2 x 2bin 


ohm ooil 


subseriber t 
of a high grade 
, fitted 4-wa 


ations for 12 or 24-v. D( 
n., fan 
slower offered, suita 
sed, 25/-, post 1/6 
Zenith, Micamold, et 
* 20 ~ post paid 
int, fitted with a blo 


aleo & 


HOOVER BLOWER ‘moTORS, 


r car i tior 
ELBCTROLYTIC ‘CONDENSERS, 
guaranteed, cart 

PROJECTION UNITS, con 
mat lens, Shin. focal le 
ther my ~ wor he an er 
flector 


VARIABLE RuBOSTATS, wire-wound omic, 60-chme at 


al mm med {/2.2 Achro- 
nvex/< 
fitted with a 24-v att lamp, and polishe 


clock 
magr wte with por 


casing 4}in. dia 
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yhm speech coil, less 

uglas 

with requisite 

, 2 high grac ~ co! —— com- 
» 1 


relays, automatically 
© suppressed, in diecast 


) ntrol knob, high grade 


operates down to 
4tin. long, an excep 


meave gre round glass at the 


laminated 


per arm, bakeltt otr ne ca . jin. x 2hin., fitted 


x-y-1-2-3, 
When two 
one, will result ir 


n/oft toggle toh a nnor Le 
peated TRANSMITTERS ages i ype, synchro 
as master or 6 , 

{ these are wired up, the rota a (or ot ve if 
00 per cent. follow the 
new with test report 


ee i 
troy 
D 


4 hms single ‘ . ‘ num 1 
tension and contact gag , our price, 


vd jast 
new, unused, 5/-, p _ 6d 
loz., post 2 
TELEPHONE SETS, cor 
L0ft. twin flexible, 7 
self-energised, no battery required, comy 


ned receivers and microphones, « 
ommunication (up to 1] mile with extra flex 
lete ready for use, new, boxed, 


CRYSTAL SET COILS, hig! 
t ciroult, 2/@, post 44 
with p co knob, 3/6, 
Wavec hange if » post 3d.; Cil 

s to construct a rye set 0/-, 

56/20 amps., size 6fin. ke ng pao n. dia., fitted pin. dia. shaft, weight 9Ib., a ver 

superior motor, orig price, new, unused, 7/G, post and packing 2 
Many other bargains ve! 34. ‘with 's a Ep for current lists 


lua) range med 
conds, .0006 


and low., 
mfd., bakelite dielectric, 
x plugs with sockets, 4 
post paid 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 


Tel HAR 1308 


suitable 
or more 


" 


st ~~ brand 


lised seale rte h e2 
! for 50/- . wiring diag “sixMtEN ry ‘Rion spEED RELAYS. 


onnected by 


12/6, poet 
complete with crysta 
complete 


jermanium dectector, latest wire-ended type ai-. 


sets 2/-, pe 
D.C. SERIES moroRs 


SPECIAL OFFER of Constructors parcel of 100 assorted resistors 
comprising 4, 4, | and 2 watt from 10 meg.-22 ohms. 12/4, 

“AVO" MINORS, D.C 7 g° 
perfect order, £2/17/6. 

ADVANCE SIGNAL GENERATORS. Type E.!. £20. 
MEGGER SAFETY OHMMETERS. Perfect, £3/10/0. 

H.R.O. SENIOR RECEIVERS. Wich A.C. P.P., 5 coils, £28. 
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30-Mc's 
to 50 Ke/s., £20 each 

HAMMERLUND H.@.120. Mint condition, 
HALLICRAFTERS $X28, $27, S41, $38, etc 
ARBSLF, ARSBD, CRIOO, from stock 
** NN” models available, new 
CANADIAN Me 103 RECEIVERS, as 
working, €18/1 

8.C.348 AND .. c. 342 RECEIVERS from £22/10)-. 
HAMMERLUND SUPER PRO RECEIVER, complete with 
original A.C. power pack type S.P.-200-LX, perfect order, £40. 
LELAND R&.F. WOBBULATOR, perfect order, £12/12/-. 
A.C.'D.C. MOTORS, suitable for sewing machines, 47/6 each 
A.C.'D.C. 12 v.-15 v. MOTORS, long spindle for models, 15 /- each. 
NEW M/C MICROPHONES, hand type, 12 yds 
duty screened cable, £3/15/- each 

TEST EQUIPMENT. We hold a comprehensive stock. Multi 
range meters at |,009 and 20,000 o.p.v., valve testers, signal genes 
10,000 OHMS POTENTIOMETERS, large size, by Colvern 
enclosed 8/6 each. 100k, I5w., 9/6 each 

MAINS TRANSFORMER. 350-0-350 v. Ellison at 120 mA 
6.3 v.5a., C.T. 5 v.3a., 37/6. Full range of all types of Ellison products 
in stock 

COSSOR DOUBLE BEAM OSCILLOSCOPE, 
Perfect, £32. 

6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, I4-. 

.| uP350 v. METAL CASED TUBULARS, U.S.A., at 4/6 doz 
(minimum 2 doz.) 

H.R.O. COILS. 46-.96 Mc/s., etc., at £2/5/+ per coil 
LARGE STOCKS OF MOTORS. A.C./D.C. and A.C 
VWi2,4, 4 hp 


Your post enquiries welcomed. S.A.E. for reply, please. Orders, 
C.W.O. or Pro-forma invoice, no C.O.D. Prices quoted do not 
include carriage and packing 


type, also reconditioned and 


rack meg., £40. 
Perfect cond 
RIISS RECEIVERS and 


new, modified for A.C 


with heavy 


type 339A 


1/16 


All types of equipment purchased. Top prices paid. 
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4, LISLE STREET, LONDON, W.C.2 
Telephone: GERrard 1734 


NOVEMBER, 1954 


WrreLess Wor_p 


147 


CONSTANT VOLTAGE TRANS- 
FORMERS. Manufactured by SOLA 
of CHICAGO, U.S.A. Primary 90-125 v 
or 190-250 v. Secondary 115 v. precisely 
at 2 KVA. Can be adjusted for 50 or 
60 cycles operation Primary and 
secondary are completely isolated, 
and for 230 v. output two can be used 
in series. Fully guaranteed. ONLY 
£21 each, or £40 per pair 


RF UNITS TYPE 26 and 27. For 
use with the R.1355 or any receiver 
with a 6.3 v. supply. These are the 
variable tuning units which use 2 valves 
EFS4 and | of ECS2. Type 26 covers 
65-50 Mc/s (5-6 metres), and Type 27 
covers 85-65 Mc/s (3.5-5.0 metres). 
Complete with valves, and BRAND 
NEW IN MAKER’S CARTONS. ONLY 
35/- each 


1.F. STRIP 194. An easily modified 
strip recommended for T.V. con- 
structors who want good results at 
moderate cost, or for those who have 
built televisors but are having trouble 
in the sound or vision receivers. Size 
18in. x Sin. x Sin., it is complete with 
6 valves VR65, | of VR92, and | of VRS6 
or VR53. Mod. data supplied. ONLY 
45/- (postage etc., 2/6) Less valves, 
19/6 (post, etc., 2/6) 


TELESCOPIC AERIAL. Pulls out 
of metal tube [Sin. long to extend to 
73in BRAND NEW ONLY 7/6 
(postage 10d.) 


AMPLIFIER 208. ideal for conversion 
into a high gain TV pre-amp. Complete 
with 2 valves EF50. ONLY 15/- (postage, 


etc., 1/6). 


INDICATOR TYPE 95. Built on a 
two-deck chassis, this contains VCR97 
tube with mu-metal screen, 16 valves 
SP6!, 4 of EASO, and 2 of EB34 and 
also shoals of components. ONLY, 
59/6 (carriage, etc., 7/6) 


INDICATOR UNITS, TYPE 6. 
Contain VCR97 Tube with mu-metal 
screen, 4 valves EFSO and 2 of EB34. 
NEW CONDITION ONLY 59/6 
(carriage, etc., 7/6) 


INDICATOR 233 CHASSIS. Similar 
to the type 6 Indicator Unit This 
contains VCR97 CRT holder, |! valve 
holders, resistors and condensors, etc. 
n excellent condition ONLY 10/- 
carriage, etc., 5/-) 


AMERICAN I2 v. DYNAMOTORS. 
Output 255 v. 60 mA. Ideal for car 
radio or running electric shaver from 
car battery. ONLY 22/6. 


24 v. BLOWER MOTORS. ONLY 
12/6. 


c.R. TUBE VCR97. Tested full 
screen BRAND NEW IN MAKER'S 
CRATES. ONLY 42/6. 


6 v. VIBRATOR UNITS. Made by 
the National Co. of America for use 
with H.R.O. Communications Re- 
ceivers, supplying 165 v. at 85 mA 
fully smoothed D.C. Complete with 
vibrator and 6X5 rectifier in black 
crackle cabinet size 7in. x 7hin. x 6in. 
ONLY 29/6 (postage, etc., 2/6). 


METAL RECTIFIERS, Selenium full 
wave bridge 6 or 12 volts; | amp. 7/6; 
2 amp. 11/3; 3 amp. 12/6; 4 amp 15)-. 


U.E.I. 


p.m. Saturdays. 


(Open until | 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomber Command Receiver known the world 
over to be supreme in its class. Covers 5 wave ranges: 
18.5-7.5 Mc's, 7.5-3.0 Mc/s, 1,500-600 kc's, 500-200 kc/s, 200- 
75 kc/s, and is easily and simply adapted for normal mains use, 
full details being supplied. Aerial tested before despatch. 
BRAND NEW AND UNUSED IN MAKER'S TRANSIT CASES, 
ONLY £11/19/6. 
SLIGHTLY USED eens, Grade |, 
before despatch, £9/1 
A.C. MAINS POWER ‘PACK OUTPUT STAGE, in black 
metal case, enabling the receiver to be operated immediately, 
by just plugging in, without any modification. Can be supplied 
as follows, WITH built-in 64in, P.M. Speaker, €5/10)-, LESS 
speaher, £4 10- 
DEDUCT 10/- ie af ROENS RECEIVER AND POWER 
PACK TOGETH 
Please add odie ‘costs of 10/6 for receiver and 5/- 
pack. 


also tested working 


for Power 


V.H.F. RECEIVER R.1132.A 


An I\-valve receiver, covering 100-124 Mc/s. Has large tuning 
dial with slow motion drive, R.F. and L.F. gain controls, phone 
and line output sockets, and 0-5 mA., tuning meter. In grey 
enamelled metal case with plated handles, size I8in. x [0in. 
x Ilin. Complete with valves, circuit diagram and calibration 
chart. IN BRAND NEW CONDITION IN MAKER'S TRANSIT 
CASES, ONLY 79/6 (carriage 7/6). Also a few slightly used 
at 69/6, plus carriage. 


POWER UNIT TYPE 3 


Made for use with the R.1132.A, this is a standard rack mount- 
ing job to match the receiver, and is for 200/250 v. 50-cycle 
mains with outputs of 250 v. D.C. 100 inA., and 6.3 v. 4 amps. 
Fitted with H.T. current meter ard voltmeter, this is a first- 
class unit, and can be used for a variety of receivers. Used, 
but tested working before despatch. ONLY 90/- (carriage, 
etc., 5/-). Connecting Cable with Jones Plugs for receiver 
and power unit, 10/-. 


RECEIVER 25/73 


Part of the TRI196, this 6-valve unit makes an ideal basis for 
a mains operated All-wave Superhet, full modification data 
being supplied. Complete with valves, 2 each EF36 and 
€F39, and | each EK32 and EBC33. BRAND NEW. ONLY 
27/6, or a few less valves but complete with the 465 kc/s. 
1.F.s. etc., 8/6 (postage etc., 2/6). Mod. data only 9d 


AMERICAN —— gry ty UNIT APN. 
The unit recommen nded a basis for the ‘ WIRELESS 
bene * TELEVISION OSCILLOSCOPE, copy of which is 

pplied, contains SCP! CRT and screen. !4 valves 6SN7, 3 
of "ESL, 8 of 6H6, | of 6S)7, 100 ke/s crystal, and hundreds 
of condensers, resistors, etc., etc. BRAND NEW IN MAKER'S 
TRANSIT CASES. ONLY €6/19/6 (carr. ecc., 156) 


METERS 

- AND TYPE 
2tin. Flush square 
2gin. Flush circular 
2tin. Desk type 
2in. Flush square 
2yin, Flush circular 
2in, Flush square 
2fin. Flush circular 

. Flush square 

. Proj. circular 

. Proj. circular 
40 amps. . Proj. circular 
30-0-30 amps. Car type moving iron 
15 volts 2tin. Flush, circ., mov. iron 
All meters Brand New in Maker's Cartons. 


N 


“MEE 


888 
D0SS 0000000" 
88 


slelales © Salslarelelaral 
oo | 


>o 
0 
on 


100 MICROAMPS METERS 


yo circular flush mounting. Widely calibrated scale of 
divisions marked * yards "’ which can be rewritten to 
suit requirements. These movements are almost unobtain- 
able today and being BRAND NEW IN MAKER'S CARTONS 
are a snip at ONLY 42/6. 


We are 2 mins. 


Radio Corner, 
London, W.C.1. 


OMETHING FOR EVERYONE! 


MODULATOR TYPE 67. Contains 
fully smoothed normal A.C. Mains 
power pack, transformer being 345 v.- 
0-345 v. at 200 ma., 6.3 v. 5S a, 63 ¥ 
250 mA., 5 v.2a. Also contains 6 valves 
SP 61, 3 of EA SO, 2 of EB 34, and | of 
5Z4. Brand new in makers transit 
cases. ONLY 67/6 (carriage 7/6). 


CRYSTALS. 
$00 kc/s., 15/-. 
465 kc/s., 


British Standard 2-pin 
Miniature 200 kc/s. and 
10/- each 


TRII96 TRANSMITTER SECTION. 
In perfect condition, less valves 
ONLY 7/6 (postage, etc., 2/6). 


159 RECEIVER UNIT. Contains | 

each valve, types EFSO, EASO, SP6! 

so and 24 v. selector switch. ONLY 
6. 


VACUUM PUMPS. For Handymen 
and Model Makers. Ex-R.A.F Type 
B3. BRAND NEW IN MAKER'S 
CARTONS. ONLY 22/6 (post 2/-) 


TRANSFORMERS. Manufactured to 
our specification and fully guaranteed 
Upright mounting, fully shrouded, 
normal primaries 
425 v.-0-425 v. 250 mA., 6.3 v. 4 a, 
* 63 v. 6 a, 
A., 63 v. Sa, 
,63 v 6a 


y ; 6. 
Please add 2/- per transformer postage. 


TRANSFORMERS, FILAMENT. 
6.3 v.2a., 7/6 (postage 1/-). 


TRANSFORMERS, EHT. Upright 

mounting 

EHT for VCR97 Tube 2,500 v. 5 mA 
, 2 v.02 v. 2 c., 37/6, 


Please add 2/- per transformer postage. 


RECEIVER, TYPE 7i. Covers 100- 
150 Mc/s., and contains 4 valves EFSO, 2 
of EF39, | of EL32 and | of EF36, to- 
gether with a multitude of short wave 
components An excellent tittle 
breakdown wnit for ONLY 25/- (post, 
etc., 2/6) 


MU-METAL Loge Fen VcRrge7 
TUBE, etc., ONLY 


CABLE. CLEARANCE OFFER of 
23/36 twin polythene. Weatherproof, 
and suitable for outdoor use, 39/6 
per 100 yard coil (carriage etc., 3/6). 
S.A.E. for sample, trade enquiries in- 
vited. 


SPECIAL OFFER. Ex. Admiralty 
L.T. TRANSFORMER, Normal 
mains input, output 4 v. 20 amps. 
c.T New and unused, these have 
become damaged, but are still usable, 
the damage being confined to broken 
fixing lugs, and/or broken bakelite 
terminal panels. Formerly sold at 30/-, 
now offered at 17/6 (post, etc., 2/6) 


ROTARY POWER UNIT, Type 87. 
Ex-R.A.F. Input 24 ¥. Output 0 7 
65 mA., and 63 v. 2 amps. Fully 
filtered, smoothed, and noise suppres- 
sed. ideal for running radio on boats 
or other 24 v. D.C, source. BRAND 
NEW. ONLY 15/- (postage etc., 2/6). 


Cash with order please, and print name and address clearly 


CORPORATION 


from High Holborn (Chancery Lane Station) and 5 mins, 


138 Gray’s Inn Road, 
‘Phone: TERMINUS 7937 


by bus from King's Cross) 
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| | 8C.453 COMMAND RECEIVERS, new, with dynamotor, £5/5/-. 
—— y cory RHEOSTATS. 2 v. 1A 26. 12 v. 5A 916. 
y fi MORSE KEYS. Bakelice fully enclosed, 3/6, 


SELENIUM METAL RECTIFIERS (S.T.C. Alas Built to Re ton ante ta, x bie mee, MOTORS, TYPE Vill. 
specification from milliamps to amps., H/W or three-phase. 7 oe ors 

All work fully guaranteed Very good Edhivcty. "aS enquiries in- NEW FREQUENCY CRYSTALS. 9100 and 4500 kc., 10/6. 
vited for large or small quantities 4860-4800-2400-594-56 | -560H559 Kc. 66. fin. space pins 
RECTIFIERS, PENCIL TYPES, S.T.C. K'3 SERIES. | milliamp oo ee vees Eee tem. OO ON Or en 


for H.T. and E.H.T. APPLICATION, EX-STOCK. to %in. 36s 
Volts. Type Price Volts Type Price Volts Type Price ARPI2/VP23 VALVES, new, 4 for £1, 5/6 each 


248. K3/10 3/10 K3/40 j 148 PLESSEY T.V. PRE- AMPLIFIER. London band Valve 6F13 


Complete, 25/6. 

4 

pd a . ; 7 oy = : : VALVES. Lists supplied 
98 
io 


655 K325 58 K360 CYLDON 5-CHANNEL PRE-TUNER. Gives 26 D.B. gain 
735 K3/30 6 K3 70 Fit one of these to your T.V. for better pictures. |.F. Output 9.5-14 
K3/35 610 03 3/80 5150 2 26 - Mc/s., 15.5-22 Mc/s. With valves EFB8O, ECC8I, 52/6. Less valves, 15/-. 

mevindas FOR L.T. FE S.7.C. TYPE: NEW 0-100 MICRO-AMP. METERS. 4j}in. Round flush mount- 
12 v. D.C. at | amp., 6/6; 12 v. D.C. at 2 amp., 10/6, 9d. p.p ing. Made by Ernest Turners. £€3/12/6. 
12 v. D.C. at 3 amp., 1S-, p.p. | i2v.0.C. at4 amp., 176: R | MAINS TRANSFORMERS. Input 200/240 v Output 350-0-350 
12 v. D.C. at 6 amp.. 28 /*, p.p. 2 12 v. D.C. at 10 amp., 40 or 250-0-250 volt 80 mA., and 4 and 6.3 v. 4a. and 4 and 5v.2a4 
24 v. D.C. at | amp., 1216; 24. v. D.C. at 2 amp., 21/*, p.p. I/-; Price 21/6. Input 200/240 v. Output tapped 3, 4,5, 6, 8, 9, 10, 12, 
D.C. at 4 amp., 30, - p.p. 2/*; 24 v. D.C. at 6 amp., 35/*, p.p. 2/6 15, 18, 20, 24, 30 volts, 2 amp., 21/6. Output 17-11-5 voles 5 amp., 
VALVE TESTER, TYPE 4. 200/230 v. A.C. input. Ex-Govt., in 22/6. Output 17-11-5 volts |} amp., 16/6. 6.3 v. 2}. 86. All with 
wood condition, with descriptive book containing circuit diagram of one year 8 Guarentee 
nstrument and how to test valves from 1.4 v. to 40 v. With vaive- we th ere menrete at 200/300 volts D.C. 8/6. We can 
holders for Brit., 4, 5, 7 pin and Octal, U.S., 5 and 7 pin, 1/Octal, side suppry any ye voltage and contacts at varying prices 
contact, large Brit., 4 and 9 pin. Acorn and diode. Housed in sub- NEW SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amps., 14/6; 
stantial wooden case. Price £7/19/6, carriage 10'- extra 4 amp., = 6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA., 3/-; 24 v 
WESTON ALL-PURPOSE A.C.D.C. TEST METER, MODEL ame. =; H.W., 250 v. 100 mA., 9/«; 250 v. 275 mA., 17/6; 250 v 

» ’ | nu c h ts 
fe nan cone Bas Maes Sane Gnd ORE, SPREE Sopes peer Oe GERMANIUM or SILICON CRYSTAL DIODES, 3/9. 
WESTON BATTERY OSCILLATOR, MODEL E.692. TYPE 2. cor mata teerea. t with matched Trans., 15/6. 
Also new and unused. Coverage !00 kc/s-26 Mc's. Audio output FL ILTER UNITS, 86. Same as FL8 but less switch 
nee 400 </s. Available at the ridiculously low price of only €5/19/6, TRII96 TRANSMITTER SECTION. New and complete but 

46. (Oscillator complete with instruction booklet) a gt —e Mc/s. Easily converted, 1S-. With valves TT!!, 
iiin. EXPONENTIAL HORNS. (iin. ficting. These horns have ’ p Se 
a 2Bin. square flare oe approx. 25 |b., and measure 44in. from top L.R. ARMY HEADPHONES, 9/6. 
to bottom. £2/19/6, riage 7/6 TIME AST eee We specialise in units giving seving 
VITAVOX PRESSU E UNITS. Heavy duty, P.M. 20 watts. To time constants. Please send us your requirements or problems. 
fit the above horn. Brand new. £4/9/6, carriage 5 yeti 4 ROD La Set 3—I2ft., 7/6. 
ROTARY CONVERTERS. |2 v. D.C. input 230 v. A.C. output, at - * Many yas | BASES, 36. 
100 watts. Brand new. £4176, Ditto, 24 v., same price, carriage 76. 0. Vv COUN ERS 0-9999, 24/50 voits D.C., 15/6. 
AN/APA-| CATHODE RAY INDICATOR AMPLIFIER UNIT. All Carriage paid in the U.K. from Dept. W.W. 

, comprising OF. 3BP! C.R.T., 7-6SN7GT, 1|-6H6, 1-6G6, ARBS8LF in tip-top condition, £55. 
, valves. Bargain value, £4 19/6, plus 10- carriage 

TUNING UNITS (EX-U.S.A.). Types available, T.U.5B., T.U.6B., LWwUtttiuuE = ee 
T.U.9B8., T.U.26B. Good condition, soilea cases, 19/6 each, p.p. 3/- 
AC/DC SUPPLY UNIT. (5.T.C. SELENIUM RECTIFIER). Complete THE RADIO AND ELECTRICAL MART 
with Mains Isolation transformer, fixed and housea in strong metal 2538 PORTOBELLO ROAD, LONDON. w.I! 
cabinet, 250 vy. A.C. to 200-220 v. D.C. @ 3-4 amps. Ready to use for Phone. PARK 6026 cpt 
46/100 only, carriage 10,- 
METERS 
0-1 m/a., 2hin. flush mounting round p.p. 1/6 ! 
0-1 amp., R.F. 2in. F/Mounting round 5 
0-5 amp. D.C., 2in. F/Mounting. Square 9) mes Sa 
0-50 amp. A.C. 6in. Surface Mounting. Round - PRATTS RADIO SET 
0-300 v. A.C. Sin. F/Mounting. Round s/- 
CAR RADIO TRANSFORMERS. 2 v. ex-Philco, 300 v. H.T. at 1070 Harrow Road, London, N.W.10 
90 mA, Brand new and unused, Only 126, p.p.2- 
TRANSFORMERS PUSH-PULL OUTPUT (BY PARMEKO) (Nr. Scrubs Lane) Tel. LADbroke 1734 
25 — "7 6L6 valves. To match, 3, 8 and 15 ohms. New and unused —_ AMPLIFIERS 
29/6, p ae College general-purpose unite. MODEL 
R. iiss COMMUNICATION RECEIVERS. Individually testea and : be ACIOE, 4 vaive, 10 watts. Neg. feed 
ee in good working order, Cases slightly soiled. €8/19/6, | F rack, $10/7/6. | ae Acise, 
carri 10/- ¥g ad of ~ van outpu eek 
HOOVER I/6th H.P. MOTORS, 400/440 v. Three-phase. Standard : alee ROSE to ee ee 
shafc, 1,425 r.p.m. Brand new in original maker's cartons. €3/10)-, over 3 stages 
carriage 5/- ben Ul0E, for D« 
HALF MILE OF TWIN DON “8" TELEPHONE WIRE. . . P/P ontput 


a new, on wooden drums, £2/12/6 per drum, carriage 10/-, England MODEL ACIOE £10/7/6. pe a poe a 


{ ) an am. inpute owin, 
CAMERA CONTROL UNIT, TYPE 35. 24 v.. 258i, pv. 26 Fe ok wal nade, Gauade wank 1a te cn eon, AT, ae des eae 
HIGH-VOLTAGE TRANSMITTING CONDENSERS. Hank with Bass and Treble controls. P/P output of 9 watta. This amplifier incorporates an 
on a rye (25 pf. 8 kV) (400 pf. 9.6 kV.) (S00 pf. 1S kV.) (600 pf. 9.6 kV.) 18 esction O/Transformer. Variable feedbac om zero to 25db. Output impedance 
f. 1S kV.). Any type, 3/6 each, p.p. |/- dy ae ome ‘ maplete oh is f Couns a range ot accessories available 
OMIUM PLATED EXTENDIBLE AERIALS. Min. length caines Gaal, eaeen auuiana ee Sng Senay rer Wee ane 
Tae Max. length 48in. Suitable for car radio aerials. 8/6 each. p.p. 9d 
CATHODE RAY TUBES. 
Type 3BP!, new and unused, with base and screen, 42/6, p.p. 2/- 
Type VCRI38 (ECR35). With screen and base, in new and unused 
condition, 42/6, p.p. 2 
ree VCR97, ex-Equip., in good order, 20/-, p.p. 3/6 
ype CV 1526, 2iin., 4 ¥ an 3,000 v. anode, complete with 
Type CV 1526, 240. 4 v, filament. 20 WATT AMPLIFIER FOR 50 
PHOTO ELECTRIC MULTIPLIER CELLS. TYPE 931A. £2 10- 20 WATT AMPLIFIER FOR 50'- lene valves. Front panel 19in. wide for rack 
p.p I/-. Also 931A complete on chassis with multiplier network and m ng 18in. deep. This 1 into 2 sections, the top section containing 
two 832 valve-holders, etc., £3/10'-, p.p. 2 ve plitte id consisting it us ' e-holders, ete., tone contro 
POWER UNITS. Type 3, made for use with the R.1I32A, this is = ro : : > ove ‘ Contains also a 3in 
a standard rack mounting job to match the receiver and is for 200/250 v . r au nit eames on S conitite oll teehee 
50 cycle mains with output of 250 v. D.C., 100 mA. at 6.3 v. 4 amps stormer §00-0-6 © milinesp 94 veld heatet Windines, eusctiing Ghehe 
43/10/-, carriage. Power unit for Wireless No. t1, 12 v. D.C. input, terse able resistances, et slso power output for providing H.T. and 
230 v. D.C. output at 30 mA., fully smoothed, 19/6, 2/6 p.p. Power ‘ tages for a pre-amplifier. [nticator light and on and off switch. Sold lew 
100" ex-No. 19 Trans-receiver 7 ¥ _ C. input, 275 D.C. output at as ong leve od. ~ os working oor “ at — p rau E of £2/10/-, carriage 
100 mA., fully smoothed. 196, - a "Heung, toh Ba.aae Cont 
NO. 38 WALKIE-TALKIE TRANS: RECEIVER, in good condition co unr. ee ; Containing lenge indastaness 
(less external accessories), 35/-, , with controls brought 
SIEMENS HIGH SPEED macAYs. Twin 1,000 ohm coils, perfect I x 15in, deep with 
condition, 15/-, p.p. 6d on, apart from external act 
2,000 OHMS H/R. EAR PIECES, 3/6 each, p.p. 9d wiht Ard. 
MOVING COIL HEADPHONES. Brand new. 12/6 per pair, p.p. |/- ee etedetens Gomi 16. <a) ype 
BATTERIES H.T./L.T. Heavy duty layer type. 1[50v. tapped at UNiBE:LECTORS ‘ ervens sistance 10 oht Stripped trom new on Price 
O7v. H.T. L.T. 4¢v. Perfect condition. Size 9pin. x 4hin. x 44in 


46, pip. 216 ARTHUR T. SALLIS (W.W.), 
15 LITTLE NEWPORT ST... LONDON, W.C.2. 93, North Road, Brighton, Sussex. Tel: Brighton 25806 
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SAAMELLED COPPER WIRE 


we 4.W.G 
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POCOWO 
ROM IN 
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CHASSIS 


i with Re 
n the following 


inforced 


1 re—amy I wer } 
SET OF VALVES. Ter 
. Ex-Bras 


45/- set 
GnamornonD MOTORS, ete 
+ b lor 


GOLDRING PICK-UP HEADS 
head tvr N il 2,000 


with ad Pr 


AMPLIFIER 


EKE QUALITY 
AMPLIFIER 


THE 


COMPARE THIS PRICE! 


This 
built 


is not a kit of parts but a well- 

unit-—tead this specification 
_ alves— 6 BAC 6X50T, 6V60T 
recently 
ised 


tal or Hi-Fi magnetic 


" polated 
79/6. | 
TEBOTIOS BOXES 


) Wa 


ack 
wking & Post 


1/6ea 
PUSH RACK WIRE 
Bize 7 Av 


‘ n 
Blue t Red 
RECORDING TAPE, 1200 feet 
“ i »< n” Reel 17/6 ca 
for Gran 
1d. ea 
Wire and Cable Stripper 
e of 4 ers 


244. yd 


Bak 
WHANDA 
' leal for 


NYLON BRAIDED 
D 


co 


DRIVE 
Reels 

AMERIOAD BELAY 

N “AZO 4 
IRON LEADS 
Bla ui =whit lat ron 

ais, bonded ends 

POTENTIOMETER PANEL 
4 Potentic t Pane 
wiw 
w/w 
with 


fl ALPHA RADIO SUPPLY CO. 


5/6 VINCES VICTORIA SQUARE, 


Wrretess Worip 


SPECIAL PURPOSE 


; 


Z, 


i<2@e; oo; 
| eoeeo! @! 


Counsnwouwnseow 
eo; 
onuseouon4e 


VALVES 


o 


ri di 


wwoesaeowoann 


io 


SEND FOR 
FULL LIST 


a WVvVeeoocanw 
seocoeoow 


1ON TRAPS 


Type !T6 for Tubes with 35 mm 
neck diameter 26 ea 


HEADPHONES—MICROPHONES, Etc. 


EX-GOVERNMENT HEADPHONES BY 
S. G. BROWN, etc. 
CLR Low resistance type 120 ohms 
CHR High resistance type 4,000 ohms 
DHR a super phone 
American phones by Trimm Mfg. Co. of 
Chicago, U.S.A., 1,200 ohms. each 
earpiece . he 
Headbands wide type 
Throat microphones, American ‘surplus. 
Complete with strap, lead and plug 
type T30B ... : ‘ 
** Regent " Hand ‘Microphone Crystal 
insert, nickel chrome plated head, 
complete with lead and Jack plug, 
listed at 2 Gns. Our price panne 21/- ea 
Throat Microphones, type Za.21095 
2 units per box 8 per box 
Acos Microphone insert type “MIC /i8 39 ea 


4/- set 


HEATER TRANSFORMERS 


-Input 2volt .5 amp. 
Input 2 volt 3.0 amp. 
-Input 4 volt 1.5 amp. 
.Input 4 vole 3.0 amp. 
-Input 5 volt 2.0 amp. 
. Input 6.3 vole .5 amp. 
. Input 6.3 vole 1.5 amp. 
. Input 6.3 volte 3.0 amp. 
. Input 12 vole .75 amp. 


wocoussuna 
Trrirree 


i 


OUTPUT TRANSFORMERS 


Multi Ratio suitable for all ordinary 
receivers giving six single ratios.. 66 ea 


CONTROL KNOBS in MODERN STYLING 

Tastefully and clearly engraved in gold. 

Size A. Diameter Ijin. Depth jin. 

Size B. Diameter Ijin. Depth jin. 

These Mouldings are available in two colours 

Walnut and Ivory. 

They are suitable for use with fin. spindles, and 

are simply and firmly held by means of a grub 

screw and locking nut. 

Prices: 

Type “A "'—1/6 each. 

Type ** B ’’—1/2 each. 

Plain Knobs can be supplied in either size or 

colour: Price 1+ each and 8d. each respectively 

Inscriptions available :— 

RADIO: “ Volume,”’ 

change,’ “* Tuning,” ~ O- 

Gram.,"" “ Tone,” TELEVISION 

“ Contrast,”” ** Brilliance,”’ “Brilliance/On-Off,’ 

—- “sb ty agent " AMPLIFIER: “ Treble, 

(plus any of those shown above) 

TAPE. RECORDER. * Record-Play.”’ 


ANOTHER LARGE PURCHASE OF 
COMPACT TELEVISION AERIALS 
BY ANTIFERENCE LTD. 
Supplied complete with universal 
mounting and backplate in neutral 
brown finish. Overall length 5ft. 6in. 
Packed in carton 3ft. 4in. long. Com- 
plete with full instructions. Cat. 
No. CD4. Original price 50-. Our 
price : ‘ 126 

Post etc. 2/6. 


CHAMBERS, 


MIDGET RADIO CABINETS 


— 


5 18/3 ea 
TRANSFORMERS FOR BATTERY 
CHARGERS 

0 v. Input Tapped 6-12 ¥ 
1 army 


0 v. Input Tappe 


mn Primary for 2 


t light 


LOUDSPEAKER CABINETS 


4 ee gma tar ay 


$ in type Measur 
" Price 15/6 « 
Bin. type au . 


19/6 « 
WIkE wounn MEsisTORS 


0000 


10 watt 


j ppe 76° 
MALL biy’ mtd “s00v CONDENSERS 
PENTODE OUTPUT TRANSFORMER 
29° 
MAINS ‘DROPPERS 


Vibrator Clips 44. each 

Nitrool Condensers, 12 
Dé 5/- enc 
Etched Foil Miestoctyee Condenser 
Rotherme! Pilew Loudapeater, lieted 


Our } 176 
Ex Govt Head Mieveghones Bakelite 
ca ete with 


6 
Crystal Diodes Wire ends, Tw 
Three Piece Screening Cans 
wh 
Octal Plug and Socket 
Wovesheage Switeh. 
ng «pindle 


for 2/1 


Con dense Paper t 
wa 


LEEDS 
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LOUDSPEAKER UNITS 
PLESSEY Sin. Round type for 

personal portables 2to 3 ohm 12/9 
ELAC 4in. Square type 4/09, 

) to 3 ohm 13'9 
PLESSEY Sin. Latest type 13/6 
GOODMAN'S 6)im. Round type 16/11 
LECTRONA 6)in., With trane 

former - 
ELAC 6jin. Type 6/19, 2 to 

hin 15/6 
TRUVOX 6)in. Water type 

ipin. deep, 2 to 3 ohm 20- 
R.a&A at 

} ohm 16/11 
LEOCTRONA to 

Sobme 166 
THE LATEST EBLAC 4in,» Tin 

ELLIPTICAL UNIT 19/10 each 
ELAC 10in. Unite 2 to 3 ohms 28/6 
PLEABEY 10in 196 
TRUVOX BXIi 

weight 
ROLA & 
trans 


RK. & A. 10° unit 


Kin 


Light weight 


Sin. PM 2 


Light weight 


12in. Light 


unit with output 


PENCIL as 


K 5/8; K5/40, 7/6; 
, 0 88: K5/60, 9/8; Lae 


8/2: 
148 
SENTERCEL RECTIFIERS 


39 aa. RM2, 4/2 ea; RMS 
4, 16/- 0a 


RMI 
Bi- ea 


METAL RECTIFIERS 


i amp 6 a¥ J amp 


FULL WAVE TYPES 


1 amp., 4/9 ea; 12 v 
a 5 amp., 13/- e 


-~ 


) arp 


wy 


yd Best 


. Grade 
cable air spaced 1/036, 1/- yd 


3, 5 amp. ijin 
Mtandare a’ Cartridge Puses 
Pane) Mounting Press witch 


a4. «a 
13 


“ SATCHWELL " THERMOSTAT 
Complete with 
bracket and 

space heating units 


mounting 
including 2 
290 ¥ 


35/- set 


CARRYING CASE 
Hultable for ase as a projector 
wding case, size L5in 
13in Internal 
long, 
front 
With 
finish 


v ree 
4gin 


liinenaiona 


I4in 


Weight 4 Ib 
Post and packing 2/6 


TERMS: Cash with order or 
C.0.D. Postage and Packing 
charges extra, as follows: Orders 
value 10/- add 9d.; 20/- add 
1/-; 40/- add 1/6; £5 add 2/- 
unless otherwise stated. Mini- 
mum C.0.D, fee and postage 2/3. 


MAIL ORDER ONLY 


WHEN 
ORDERING 
PLEASE QUOTE 
“DEPT. W.w." 


WIRELESS Wor_p 


i 
BRAND WEW. ORIGINAL CARTONS 
TPES 26 or 27, 27/6, 24, 15/~ | Postage % 


METERS. New, boxed. M.C. 2hin. Fi. rd 
amps, B5/-; 360-700 v. (1 mA. F.48.D 
16/0/15 v., ; 10/0/10 mA. Proj., 10/6 
static 1,500 v. Proj., 20/-; 10 mA., 7B/- doz. 
(1 mA. ¥.8.D.), Re 5/6; 10 mA., 20 mA 
, 800 mA., MLL. 15 a 
All at @/+ each 


6; LF 6. Collpacks, new, 
CONDENSERS. Variable mir 
60, 75 pla., 1/f DYNAMOTORS, 
.. 20 ¥ atéy 6 

Filters for thee -METERS, new 

VRO2, 3/ ‘ , 0/250 Mele. (ess meter 

iP -. L¥.7.’s, new, canned 7 Me)», (B1955), or 10/13 

e/s., 1/6. Record Players, new (famous maker 

$34 of 78 r.p.m., Xtal P.U., 79/6. POWER UNIT 286 

280 v.50. input, Outputs D.C. % k "9 

IM mA. AL. 644. be alves 

paidiniand. TRANSFORMERS, now, «t 

350-0-360 v. 120 mA., ¢ 

similar, 60 mA 11/6. 7 

W0v., 63¥.348.4¥% n 

Sm.,4¥.28., 10/6; 230 v. t 

2kV.5 mA.,2¥.20.,25 


* SUpa-sim 


Postage '2/- each 
METER MULTIPLIERS, * X 200k. w/w bob! n 
case, 3 kVw, 7/6; 15k. bobbin, 2/6, POTENTIO- 
» carbon, 10/6 do. atl wr selection 
25k. 4 w. wiw, 2/6. RESISTANCE STRIPS, 400 u 
5a. 2 . 1/6. METAL RECTIFIERS, W'hee. & 
10/6, ate H67-34-1E, 22/6; 600 v. 30 mA., 6/-; 
270 v. 80 mA., 6/- 
SPECIAL PURPOSE VALVES: ©Vi72 
656, 8/6; VRO1, 6AG5, 4/-. Many other 
List. and enquiries, S.A.E. please! 
Terms: Cash with order. Postage extra 


immediate despatch 


Callers and Post 

W. A. BENSON (WW), 
308 Rathbone R4., 
Liverpool 13, STO 1604 


Callers only 
SUPERADIO (W’chapel) 
LTD., 116 Whitechapel, 
Liverpool 1. ROY 1130. 


Television * Radio ° Record 
CABINETS MADE TO ORDER 


ANY SIZE OR FINISH 


CALL OR SEND DRAWINGS 


B. KOSKIE err. £. 
72-76 Leather Lane, Holborn, E.C.1 


Phone : CHAncery 6791/2 


FOR QUOTATION 


TRANSFORMERS 


LARGE OR SMALL QUANTITIES 
COILS 
CHO KES TRADE ENQUIRIES WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.£.B., ETC 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


Wirin 


Pages of 
Cc 
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H. FRANKS 


58 NEW OXFORD STREET 
LONDON, W.C.I. 
PHONE: MUSEUM 9594 
One minute from Tottenham Court Road Stn 
VALVE VOLTMETERS. Triple range, 
50/200 '500 volts, input voltage, 80 v. 400/2000 
cys.—1!15 v. 400/2000 cys.—i10 v. 60 cys.— 
180 v, 500 cys.—230 v. 50 cys.—230 v. 400 cys., 
ficced in instrument case, 14 x 8) x Sin. 

£5/10/- each 
S.T.C. METAL RECTIFIER SETS, input 
200/250 v. A.C. 50 cys. Output 220 v. D.C 
1+ ams Cont. rating Type 10D/1786, 
housed in metal cabinet, 22 x 13 x Ilin., €15 
ELLIOTT MAGNETIC RELAYS, TYPE 
H, Coil res -~100 ohms. Operating 
current, low contact 238 microamps, high 
contact, 378 microamps, totally enclosed in 
metal case, Yin. x 44in. x 4in., €4 each 
P.O. COUNTERS. Four digit, 3 ohm. coil, 
10/- each. Ditto 400 ohm coil, 12/8 each. 
‘ RECTIFIER UNITS, type 58, input 200 
> ormation, 250 v. A.C. 50 cys., output 2024 volts D.C 

+ &F 3 amps. smoothed, continuous tropical rating, 
ficced in metal case 12 x 20 x Bin., £5/7/6 each 
WESTINGHOUSE RECTIFIER SETS. 
Styje 228 G.P.O. Input 200/250 volts A.C 
50 cycles, output 50 volts D.C., 14 amps 
£4 each 
DOUBLE-WOUND STEP-DOWN 
TRANSFORMERS. input 200/250 v. A.C. 
50 cys. Output 100/110 v. A.C. 750 watts 
Fitted in metal cases. 84 x 7} x Thin. With 
carrying handle. New. £7/2/6. 
“ STANCOR,” U.S.A. 2.5 K.V.A. 50/60 
cycle auto-transformers. input 115/250 v 
Output 110 v. Completely shrouded. €i1 
eac! 
CLOCKWORK-DRIVEN FROCESS 
TIMERS. variable 5 to 30 mins. Fitted 
iS amp. Contacts, totally enclosed, crackle 
finish, 17/6 each 

Mailing Lists. Price 6d. each. 


-Onstructional 


t coil p 
ack, 
“Nnstructional 


“THE METEOR Ill" 
A.C. MAINS 


COMPLETE KIT f 

Plus 2/6 post & pkg 95 = 
Only screwdriver, pliers and soldering 
iron required to make this attractive 


3 valve all mains set (2 wavebands). 


COMPLETE PARTS INCLUDING VALVES, READY TO USE 
CHASSIS, MOULDED CABINET, BROWN OR IVORY. 


WIRING DIAGRAM, FULL INSTRUCTIONS, 
PARTS LIST, ETC 


SEND NOW FOR EASY POINT-TO-POINT 1/ POST 
- 


FREE 


AC/DC VERSION 
MONEY BACK GUARANTEE 


NORMAN H. FIELD (Dept. M), 68 HURST ST., B’HAM, 5 


LYONS RADIO 


TEST SETS TYPE 102. Mains operated, emitting 25 and 50 
Amplitude calibrated from to 1.4 watts for ow 
omparison of outr y ans hotometer t 


Ltd. 


metal instrument 7 
ng transformer Pri-2 ¢ wave selenium rectifier 
“1 condition with circuit 


VOLTMETERS. (alit 0 4 anel mtg. Spin. dia. PRICE 17/6. 
THERMOMETERS, Consis of r ar glass fronted dial 2in. dia. with metal 
temperature detection ate ro tis in. at right angles from back of dial. The 
slibrated face of the dial from ro. t 50°C. and 
nidicated by a rotating { ter. PRICE 10/6, port Od 

L.T. TRANSFORMERS. Primar Ov. Oops. SECONDARY 4,5,6,8,9, 10 
12, 14, 18 24 or 30 Excellent for accumulator charging, mode! 
railways, experimental work et r 1 new and guarantee!, a 


varked. PRICE 18/6, post 
3 GOLDHAWK ROAD, (Dept. M.W.) 
SHEPHERD'S BUSH, LONDON, W./2 
Telephone: Shepherd's Bush 1729 


temperature is clear 


mnections clearly 
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Best Buy at Britain’s 


MODULATOR TYPE 67. This unit is a pulse 
modulator with pulse width of |, 2and 5 micro- 
seconds. The pulse amplitude is also variable. 
It is a particularly useful instrument as it contains 
a heavy duty power pack suitable for 230 volt 
50 cps. mains supply. The mains transformer 
outputs are 6.3 volts twice, 5 volts. for the 
rectifier and the H.T. winding is 345-0-345 volts. 
Also included are 5 SP6!, one VRI16, 2 EB34, and 
3EASO. Size of case 18 x 9 x 7 inches. These 
units are brand new in original packing cases. 
rice 67/6 plus 7/6 carriage. 


POWER PACK TYPE 301. This was the mains 
power pack used for the complete TRA 
— in a neat black case size jin. x 4hin. x 
6tin. high. For 200/250 volts A.C. 50 cps. Output 
250-0-250 v. 6.3 at 2.8 amps. 6.3 v. at .6 amps. for 
6X5G rectifier. 31 volts at .3 amps. supplies 
metal rectifier for bias. The transformer is 
a massive job. Price only 27/6 plus 2/6 post. 
Should be O.K. for R.1155, etc. 


COMMUNICATIONS RECEIVER 
ADMIRALTY TYPE 8.28 (MARCONI 
CR.100). Valve line up 2 RF, F.C. separate 
local Osc., 3 1.F."s, 2nd Det., Output, B.F.O., 
and rectifier. Self contained power supply 
200/250 volts A.C. 50 cps. Variable Selectivity 
(crystal filter), 6,000, 3,000, 1,200, 300 and 

cycles. requency coverage 60 kc/s to 
30 Mc/s in six ranges, continuous except for 
gap between 420 to 500 ke/s. Size !6in. 
I3¢in. x I2in. Weight 82ib. The set for the 
serious operator. Thoroughly overhauled 
and in good condition, complete with new 
valves and air tested prior to desptach. A 
real bargain at only 22), 10/- plus £! carriage. 


RECEIVER 25/7 (TR.1196). This is a six-valve 
superhet receiver with 465 ke/s |.F.s. Complete 
with all valves—2 EF39, | EK32, 2 EF36, | EBC33 
In good condition with full conversion data. Price 
27/6 plus 2/6 carriage. 


METER BARGAINS, ALL BRAND NEW 

15 v. (50 ~) mov. iron 2}in. pri. meg.... 

20 volt moving coil 2in. sq. pai. meg. . ar 
= 
1/6 


3,500 voles moving coil 34in. projection 
150 milli-amp. 2in. sq. pal. mtg 
5 milli-amp. moving coil 2in. sq. pni. mtg. 7/6 
20 amp. moving coil 2fin. dia. ........ 7/6 
ImA. 2}in. barrel flush pnl. meg. . 22/6 
| milli-amp. 2}in. barrel desk type 25/- 
100 micro-amps. 2}in. barrel pni. mtg. 
scaled 0-1,500 in 15 clear divisions. 
Only 42/6 


500mA Thermo Couple 2in. sq. pni.mtg. 5/- 


METER RECTIFIERS. | mA. Salford instru- 
ments, 8/9. SmA. Salford Instruments, 6/9. 2mA. 
S.T.C. as used in E.M.1. Output Meter, 5/6. All 
are full wave bridge and brand new. 


METAL RECTIFIERS. Heavy duty Selenium 
1O4in. long with 3#in. square plates. Two are 
required for a full wave bridge giving 48 volts at 
10 amps. Brand new and ridiculously cheap at 
only 57/6 per pair plus 2/6 post. R.M.4 250 volts 
250-mA. Only 12/6. &.M.2, 4/3 each or 2 for 
8/-. Selenium 300 volts 100 mA. Brand new, 
ex-W.D., 6/9 each 


X’TALS 
465 ke/s S.T.C. fin. pins suitable for crystal 
gates, \F checking, etc. Brand new, boxed, 
10/- each 
200 kc/s American G.E.C. fin. pins suitable 
for crystal calibrators, etc. Brand new, boxed, 
10/- each. 


6 VOLT H.R.O. VIBRATOR PACK. Gives 
165 volts at BO mA. smoothed D.C. Uses Mallory 
Vibrator 6X5G, heavy duty smoothing choke, etc. 
In black crackle cabinet size Zin. x Zin. x 6in. 
Brand new, only 29/6. 


POWER UNIT TYPE 285. A.C. mains 
input 230 v. 50 cps. Outputs E.H.T. 2 kV. 
>» 5 mA., H.T. 450 voles @ 200 mA., L.T. 
6.3 v. @ 17 amps., fully smoothed, 2 chokes, 
paper condensers, etc, complete with 
valves S5U4G, VU 120 and EF 50. This was 
the ground power unit for the “ Gee" 
equipment and should be very useful for 
T.V., etc. A REAL BARGAIN AT ONLY 
69/6. 


TRANSFORMER BARGAINS. Brand new 
ex-manufacturer’s surplus drop through. Primary 
200/250 volts 50 cps. Secondary 310-0-310 v. 
70 mA., 6.3 @32.,4¥.@2a. Can be used with 
either 4 v. or 6.3 v. rectifier. Only 9/6 plus 1/6 
post A similar type transformer 325-0-325 
100 mA., 6,3 v. 4a., etc., can be supplied to callers 
only at 14/6. 

Filament transformers, standard tapped primary, 
12 v. t4 a and 4 v. I} a. secondary. Only 7/6. 


GRAYSHAW INSTRUMENTS 

are London stockists of these fine 
nstruments which represent superlative 
value We can thoroughly recommend 
these and have no hestitation in stating that 
they compare very peed with much 
more expensive equipme 

Now available SIGNAL GENERATOR 
SG50 covering 100 Kc/s to 80 Mc/s on 
FUNDAMENTALS in 6 bands. Priced at 
£7/19/6, its handsome appearance does not 
belie its excellent performance. 
RESISTANCE CAPACITY BRIDGES 
priced at £6/19/6. An accurate and compact 


We 


companion instrument also available, 


COMMUNICATIONS RECEIVER TYPE 
R.115S. For world-wide reception. We 
ARE ONCE AGAIN ABLE TO OFFER THESE 
FINE RECEIVERS ABSOLUTELY BRAND 
NEW IN ORIGINAL TRANSIT CASE AT 
£11/19/6 plus 10/6 carriage. This delivery 
is in really fine condition. if you are con- 
templating the purchase of one of these 
receivers in the near future, we advise you 
not to delay in order to secure a really 
“MINT "* receiver, 


SLIGHTLY USED MODELS STILL 
AVAILABLE. Price £€7/19/6 plus [0/6 
carriage. All receivers gladly demonstrated 
to callers and air tested prior to despatch 
Send 1/3 for full details and circuit, which is 
supplied free with each receiver. 


A.C. MAINS POWER PACK OUTPUT 
STAGE. Enable the R.1155 to be used to 
operate speaker from 200/250 volts A.C 
without ANY MODIFICATION WHAT- 
EVER. All our power packs have heavy duty 
transformers, are complete with leads and 
Jones plugs and are guaranteed for 6 months. 
Type A. in smart black metal case, size 
Btin. x 4hin. x 6hin., less speaker, price 
£4/10/- plus 3/6 carriage. 

Type B. Wich built in. Sin. speaker in black 
metal case size I34in. x Shin. x Thin. Price 
€5/5/- plus 3/6 carriage. 

Type C. With an Bin. speaker in specially 
designed beautiful black crackle cabinet 
speaker to match receiver, size II}in. x 1Osin 
x6in. AdeLuxe job. Price £6/10/- plus 3/6 
carriage. 


NOTE: 10/- REDUCTION WHEN PUR. 
CHASING ANY OF THE ABOVE POWER 
PACKS WITH RECEIVER. 


TRANSMITTER TYPE 12. Frequency coverage 
1.2 to 17.5 Me/s in four bands. Buffer, 
P.A., 2 stage Modulator, built in stabilised A.C. 
mains power pack, P.A. Anode current meter 
M.C.W., C.W., and R.T. operation. Can be 
crystal controlled. Super ‘‘ Table Topper” 
size 24in, x I2hin. & I7hin. weight 1341b. Com- 
plete with all valves ready for operation. in 
first-class condition and tested before despatch, 
with circuit and full instructions. Only £16/16/- 
plus 14/- carriage. Can be demonstrated to 
callers. 


ROTARY POWER UNIT TYPE (04. Input 
12 v., Output 230 volt 60 mA. and 6.3 v. at 2.5 amp 
Fully filtered and smoothed and noise suppressed. 
ideal for car radio, etc. Only 15/- each. 


HEAVY DUTY SLIDING RESISTORS. 
250 watts rated to carry 25 amps., resistance 
0.4 ohms, suitable for physics labs, charging board, 
etc. Laboratory type with worm drive, on metal 
stand, size Yin. x 4in, x 6in. high. Price 7/6 each. 
BRAND NEW 
RIULSLLULADNY itt 
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INDICATOR TYPE i82A 

indicator contains 3 EFSO, | SU4G, 4 SP6! and « 
6hin. C.R.T. Type VCR 517, complete with Mu 
Metal-screen, 9 wire wound pots, with large assort- 
ment of resistors and condensers. Can be con- 
verted to Oscilloscope (as described in ** Radio 
Constructor "'). Circuit supplied. Tubes have 
no ** Cut Off *' and can be demonstrated to callers. 
BRAND NEW (less relays). In original transit 
case, 67/6 plus 7/6 carriage. 


INDICATOR UNIT TYPE 95. Exactly the 
same as the 62 Indicator unit but is 50 cycle ver- 
sion. Double decker chassis, containing loads of 
components, 16 SP61, 2 EB34, 4 EASO, etc., etc. 
Brand new condition (less VCR97). Only 45/- plus 
7/6 carriage. 


U.S.A. DYNAMOTOR 
12 volts D.C. input, 250 volts 60 mA. output, 
weight 2#lb., size 44in. x 3in. diameter. Ideal 
for car radio, mobile amplifiers, smal! trans- 
mitters, etc. All tested prior to despatch. 
Only 22/6 post paid. 


45 Mc/s PYE STRIP. Vision unit for London 
frequency complete with 6 EFSO and EASO. 
Circuit provided. Ex-brand new units. Price 
£3/10)-. 

E.H.T. TRANSFORMER. for VCR97, etc. 
Mains input, output 2,500 volts, 4 voles at 2 amps. 
and 2-0-2 volts at2 amps. Fully guaranteed at 
35/- plus |/- post. 


NITROGOL CONDENSERS. Wich cera- 
mic insulating terminals. 8 mfd. 2 kV. wk 

size Sin. x Shin, « 4fin., at 12/6 each. 4 mf. 
2 kV wkg. size 3fin. x 2hin. x 4hin. at 7/6 
each. 4 mf. 1.25 kV. wkg. size 3hin. « 2hin. x 
4tin. at 5/6 each. 

BLOCK CONDENSERS. 40 mid. 450 v. 
wkg. metal cased, paper insulation, size 44 x 
54 x 4hin. Weight Silbs. For power factor 
correction, etc. Brand New Price 15§/- plus 
2/- post. 8 mid. 600 v. D.C. wkg. at 71° C. 
size 4 x 2 x 4hin. high. Very suitable for all 
good quality amplifiers, etc. Brand new 
Price 5/- each. 


U.S.A. BLOWER MOTOR for 105 volts A.C. 
operation. Outlet 2in. diameter, extremely 
powerful. Snip for only 22/6 plus 2/- post. 


CABLE. Heavy duty twin polythene weather. 

proof, suitable for extension mains, lead, etc. 
SPECIAL CLEARANCE OFFER, 39/6 per 100 yd 
coil, plus 3/6 carriage. $.A.E. for sample. 


3 CENTIMETRE TEST SET. 
In brand new condition. €17/10/-. 


R.1355 RECEIVER. Complete with all vaives. 
Good condition. SUPER BARGAIN AT ONLY 
22/6 plus 7/6 carriage. 


RACKS. 6ft. ‘*U" channel P.O. type for 19in. 
panels, heavy angle base. Price 79/6, plus carriage 
at cost. 


BARGAINS, BARGAINS, BARGAINS, HUGE 
STOCKS OF COMPONENTS, RECEIVERS, 
VALVES, AT SPECIAL REDUCED PRICES FOR 
CALLERS 


Type 205A 
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CHARLES BRITAIN (Radio) Ltd. 
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UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. 


TEMple Bar 0545 


One Minute from Leicester Square Station (up Cranbourn Street) 


Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) 


Open all day Seturday 


a 
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FOR EXPORT and to H.M, GOVT. 
CONTRACTORS ONLY 


AVAILABLE FOR IMMEDIATE DELIVERY 


RADAR 
EARLY WARNING RADAR (mobile on trailers)—LORAN & 
GEE RADAR 
NIGHT-FIGHTER RADAR — REBECCA EQUIPMENT 


RADIO TRANSMITTERS 
R.C.A, ET-4336—(2-20 Mc/s 350 watt) 
HALLICRAFTER BC-610 (2-20 Mc/s, 350 watt). (New.) 
WESTINGHOUSE GO-9 (300-18, 100 Ke)s—-CW and MCW only) 
TECHRAD Mode! T-350XM (2-20 Mc/s, 350 watt). (New.) 
R.C.A. 8 kW Transmitters. (New.) 
Large quantities of spares for above 


TEST EQUIPMENT 
"ULSE GENERATORS (Mode! 79-B—current production by 
Measurements Corporation) 
MODEL 79-B generates pulses of continuously variable width 
and repetition rate (RR 60-100,000 pps., pulse width variable from 
0,5-40 microsec.) 
The instrument may be used for checking the response of video 
and r.f. amplifiers and investigation of peak measuring equipment 
le will also simulate ignition and other types of interference for 
radio noise elimination research 
MICROWAVE FREQUENCY METERS (Mode! |05SM— 
Lavoie Laboratories) Frequency Range 375-725 Mc/s. Self- 
contained, battery operated, high precision instruments 
BC-22!1 Frequency Meters, TS-IOA/APN, and a large range ol 
TS instruments 


VALVES, MAGNETRONS & KLYSTRONS. (Surplus— 


guaranteed also Current production.) 


AIRCRAFT ELECTRICAL EQUIPMENT AND 
ACCESSORIES 


All our equipment is either new or rebuilt to original 
specification, including latest modifications. 

All Airborne equipment can be released in our works to 
A.1.D. and/or A.R.B. Standard 


High Precision Electronic Development and Production Contracts 
undertaken 


BRITISH SAROZAL LTD. 
1-3, Marylebone Passage, Margaret Street, W.!. 
Telephone : LANgham 935! (3 lines) 

Cobles: Sarozal, London Telegrams : Sarozal, Wesdo, London. 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR FIFTEENTH YEAR 


AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course. 


FREE TRIAL LESSON, QUESTION 


and MODEL ANSWERS 
— Radio, Telecoms., Maths. 
and our NEW BASIC TELEVISION. 


State subject and grade of any special interest. 


A.M.Brit.1.R.E. and CITY and GUILDS Raaio and 


Telecommunications Exams., etc. etc. 


PRINCIPAL, M.1.E.E.. M.Brit.I.R.E 
BRITISH NATIONAL RADIO SCHOOL 
CANYNGE ROAD, CLIFTON, BRISTOL, 8 


Tel. BRISTOL 34755 


MICROWAVE AND 
ELECTRONIC 
ENGINEERS 


A real opportunity to participate 
in long term development of broad 
band centimetric radar systems 
and test equipment at our well 
equipped laboratories. Senior and 
junior positions to be filled at once. 
Applications treated as strictly con- 
fidential. Advertisers staff have 
been advised of this announcement. 
Interested engineers should apply 
in first instance, stating qualifica- 
tions and experience to Box No. 
7957, c/o “ Wireless World.” 


starta 


new life in 
New Zealand 


The Royal New Zealand Air Force 
has a limited number of vacancies for 
skilled radio mechanics and other 
good craftsmen. Free passages to 
New Zealand and excellent condi- 
tions of service. 


Write for full information to Depart- 
ment WW, Royal New Zealand Air 
Force Headquarters, Adelphi Build- 
ing, John Adam Street, London, 
W.C.2 or telephone TRAfalgar 8030. 


NOVEMBER, 1954 


Wireless World Classified 


Rate 7/- for 2 lines or less and 3/6 for every additional 
ine or part thereof, average lines 6 words. Box Numbers 
2 words plus | /-. (Address replies : Box 0000 c/o “Wireless 
World” Dorset House, Stamford St., London, _— 1) _ 
discount —_ available on application. 

December 1954 issue, Tuesday, 
sponsibility accepted for errors 


WARNING 


Readers are warned that Government surplus 
components and valves which may be offercd 
for sale through our columns carry no manu- 
facturers’ guarantee : Many of these items wil! 
have been designed for special purposes making 
them unsuitable for civilian use, or may have 
deteriorated as a result of the conditions under 
which they have been stored. We cannot under- 
take to deal with any complaints regarding any 
such items purchased. 


= ee 


NEW RECEIVERS AND AMPLIFIERS 
J.R. ELECTRICAL & ELECTRONIC DE- 
VELOPMENT, Ltd., Bickford Rd., Witton, 
rmingham, 6 (Eas. 0455), the Midlands 
manufacturers of high fidelity sound 
equipment for the world-famous 
plifer and associated accessories, 
control stages, loudspeaker 
distortioniess contrast ex- 
» feeders; send for details and 


0105 

amplifiers, type a 11220, 
available in quantit 

ADAMS MANUPAG TURING 

46, Greyhound Rd., London, W.6 

[0195 


LABORATORIES Ltd., 125, Tar- 
a ing. Sussex, announce the 
ampiifier with pre-amplifier 

watts output, response c/s 

18 db, cut 

, hum and distortion leve: 

; 230v @ 20 m.a., 6.35v @ 
beautifully constructed to 

jards; B.V.A. valves; price 

th engraved panel £16/18; also the 
I 4 comprises above ampli- 
in hand-made cabinet at 
50 at 54gns., 
40gns.— Write 


R C.A. speech 
immediately 


McELROY 


GROUP, Lid 


ae a J 
ng - 
supert 


orth 


II, at for full 
[3579 
HF-FPM 
CB4 long 
ion; ob 


new combination receiver. the 
range PM, and sensitive MW re- 
ainable as feeder 
and mains driven; superhet 
diodes) with JB tuning scale; 
fidelity on both systems; will 

r, testec at 60 miles range; 
chassl 
radio set 


4 


with our 90/- 
the WW 
valves and 
components 
pre-aligned ooils, circuits, 
mate. with zero backg 
and oscil lator: 
y beginners. and we align the com- 
kit, £7/5; we are pioneers 
a range of FM products; 


iit 


trade supplied; 


Marlborough 
oon” and evening demon- 


of teratur 
SOUND 
Lond on 
ons, ri 


PRODUC TS Co 

N.19 

RECEIVERS, cinmuitin SURPLUS 

AND SECONDHAND 

tone control pre-amp 53, valves 

£4.—Waterworth, 5, Rennie St., 
[3597 


ARTLEY 


ics 


*“ELEVISI — projector 
picture ith screen 


avees, 


1954 
32 


model, 


amplifiers 
rking order; 
Relay Service, 


complete with 
£10 

Radio 89, Carolgate, 

Notts [3457 


Retf 
Rett 


: 


rd, 


RO 
BC348R 
T. & 


Rx’s and coils 
CR100, etc 
Service, 254, 
Ley. 4986 


in stock, also AR&88& 
Requirements piease 


Grove Green Rd 


32/6, 
in 


25 @ 
new origina! 
2/6.—E.W 8 
Birmingham 
AR.88D, immediately 
fully reconditio 
MANUFACTURING 
Greyhound Rd., Londo 6 

” 0194 


TY RECEIVERS AND AMPLIFIERS— 
SURPLUS AND SECOND-HAND 


USH T91 TV overhauled, 7 new 
valve near.—-Hardyman, 
Col Berks. Tel. 2230 

[ 


ypes 26 
brand 
stage 


Moseley 


16/6, 24 
cartons 


‘(3393 


@ 


receivers, type 

in quantity 
ADAMS 

46, 


jin, just 


s, barg £25 
lege Lane Fs aringdon 


18 db, treble | 
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PARTRIDGE | 


Transformers ¢ 


For Special Circuits 


Many of the prominent 
circuits, including those published by 
|the G.E.C. and Mullard 
Departments, employ Partridge 
formers. Two examples are 
below. 


amplifier 


Trans 


} 
Osram 912 High Quality Gramo 
phone Amplifier, Partridge Transformers and 
Chokes were employed by the G.E.C, Technical 
Valve Dept. for the prototype of the amplifier 
(see ** Wireless World’ September for review of 
the Osram 912). The three specified Partridge 


given | 


| 60 electric 


Technical | 


components are available in alternative mount- | 


ing styles detailed below. 


* MAINS TRANSFORMER (T.!) 
Partridge Type No. P.3591 B 
Mounting style DN/404B 
Mounting style DL/404B employing 
loose lead terminations 


* SMOOTHING CHOKE (L.!) 


Partridge Wig No. C10/135 
Mounting style DN/401B 
Mounting style DL/401B 


OUTPUT TRANSFORMER (T.2) 


Partridge Type No. P.3591 A 
Mounting style DN/404B 
Mounting style DL/404B 


bd 


or with | 


or with push-pull | 
5v | 


obsolete feeders are | 
FM | 


and have | 


[0184 | 


| PARTRIDGE 
TYPE P.3591 A 


(Push-pull output transformer). 
| circuit 

If performance down to 30 c/s is required it 
essential to employ a transformer of this calibre 


} 

| Mullard five-valve 10-watt high- 
quality amplifier circuit employs a 
Partridge Type PPO (see technical Data 
Sheet No.1). This circuit was described in 
the August issue of ** Radio Constructor.” 
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Used in the above 


is 


Write for illustrated brochure 
giving full details of the Partridge 
components specified for the 
Osram 912 and Mullard am- 
plifiers. 


PARTRIDGE 


TRANSFORMERS LTD 
TOLWORTH SURREY 


Phone : ELMbridge 6737/8 


| Hampton 


| Stent, 


Advertisements 


TV ffenivess AND AMPLIFIERS 
US AND SECONDHAND 

—... —~--4 provection television, as 

new with 4ft screen, oak cabinet, 

~ ny ngh am frequency, bargain; £50 or nearest 

fler.—Cilark, 114, High St., Rushden, North 

ants Tel. 290€ {3515 


NEW LOUDSPEAKERS 
OODMANS Axiom 150 Mk II, £8 
circuit analyser 20B, £15/5; Remington 
shaver, £8; ne unopened, maker's 
guarantee; carr. paid,—Armastrong, Witchamp- 
ton, Wimborne (35) 

LOUDSPEAKERS SURPLUS AND 
SECONDHAND 
ARTLEY Turner 
The Meads, 
BARPEDALS 


15 Taylor 


215; £7.—Ruddock 
Bricket Wood, Herts. 
5-speaker units, as new, 
5/CS, super 8/CS, super 5/CB8/AL 
1 section 3-way crossover; £25; must sell 
20, Mark Ave., Chingford, §.4. (3596 


TEST EQUIPMENT--SURPLUS AND 
SECONDHAND 
DVANCE Hl 


eee 
Fibre orm, 


10, 
[3589 


A.P. signal generator, A.F 
Celestion type 74 12in speaker 
Ltd., Wimbledon 3946 (3549 


OSSOR 339A double beam oscilloscope; £28; 
overhauled, all new electrolytics ubulars, 
Browne, 114, Park Lane, Bouth Harrow 
(3595 

Osepe, as new; 
16, River Bank, 
| 5609 


et 


ECOND. Cossor 
offers over £30 
Cuurt 


339A D.B 
Robinson, 


pattern gen 


T’ 40-75mc/s, full mod. atten., 
800hms imped 


as new, only 6, uar 
make; sa.e detail Box 6315 3612 


ODEL 53339 Cossor double-beam oscillo 
graph recond.; £25 offer; evening 
18, Montserrat Ave., Woodford Green 
ex [3499 
SIGNAL generators, oscilloscopes, Ln ny 

meters, valve voltmeters, frequency meter 
muiti-range meters in stock our enquiries are 
inviled.—Requirements to 

E.i1 


Grove Green Rd.. London 
AgDie gen., 10c/s-200kc/s 1%, attenr 
fect £7/10 R.F sig. gen., 0.1-35mce/s 
thi q atten., range sw.. etc., 26/15; tape 
complete with oscr, and power 
£8; all above guar. makes, as 
S.a.e. details.—Box 8316, [3615 
NEW DYNAMOS, MOTORS, ETC. 
ARD rotary converters for radio, television 
amplifiers. et 
ALSO, rotary transformers 
generators, et 
WARD 75 
Herts. Tel 


E 


254 


alternators, D.C 
Stortford 


( 
South 8st Bishop's 
" (0039 


Bishop's Stortford 1694 


ATYERY chargers 4 models, 2-6-12v, 1-2-4 
amp D.C., any mains voltage; also larger 
special trans forme rs, chokes, test gear, in- 
car hea eu The Banner Electric 
std Hodde odon Herts {0112 


terior 

Co 

S* ECIAL television rotary converters, guaran 
teed interference free, fitted radio and tele 

vision filters, wt. 60lb, d.c. input 12v 200va 

out. 24v, 52v, SOv, 110v, 2350v d.o., to 250v out 

250va, £28/10 del., also converters for radio 

gram and general use, inputs, outputs and 

es as above; the above also supplied without 

£25 del. immediate despatch; trade 


ype 


pri 
moothing, 

plied 

AT a pur 
Coldfield a 2 
rEL EVISION. ‘converter was tested on Ekco tele- 
vision, 12in tube, stated consumption 155 waits 
ad urrent from battery only 9 y amps, icture 
and sound were porzece and completely free of 
nterference or flutte 
THE above is the 

manufacture, and 
J.A.P ° L.2hp 
}-stroke, starting rope, 
T. W. PEARCE, 66, 

(near Angel) 
DYNAMOS, MOTORS. ETC. 
SECONDHAND 
ee ‘ double-wound rotary converter 110 
>, input, 2 500 watts 
yutput complete with and soundproof 
abinet 

vision 


eieeer’ s home 60 mis. 8.W. of Sutton 


‘latest product of British 
guaranteed for one year 
petrol engine, air-cooled, 
tools; £17/10 delivered 
Great Percy 8t., W.C.1 
{0015 


SURPLUS AND 


uitable for radio or tele- 
receiver or Box 7698, 


3468 
NEW GRAMOPHONE AND SOUND , 
EQUIPMENT 


amplifier. 


magnetic tape 
tape decks and component parts 
recording machines and blank discs 
LEAK amplifiers, 10w £17/17; preamp, £10/10 
GOODSELL, 5w £13/10, preamp £10/10 
RESLO ribbon microphones and stands 
EVERYTHING tor the professional recording 
studio and yt 3 dea 

SOUND DISCS (BUPPL TEB), Ltd., 178, 
pham Rd., Southport, Lancs. Tel. 6815 


i H recorder, 


WEARITE 
DISC 


Bis- 
55 


(3169 


as new, with tape 
Arnold 6360 daytime 
(3564 


RUNDIG 
and 
} Mil Hill 


tape recorder, 
microphone 
40355 evenings 
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OPPORTUNITIES Fureee a aac POTENTIOMETERS 


| Uni r 
Radio inputs, Mixer control 


30-10Kc/s response: 19gn. 
RECORDING Amplifiers with Meter, Treble 


ift eoke, P. Pack 18 tr 
je this FREE Book! || pies’? ee See 
Ma fiaitbang SELéCTHORIOs 120a, Mora Rd 
on. ° {0032 
‘ENGINEERING 
APE recorders for sale, exchange, or hire 
OPPORTUNITIES’ in Greater London, qualit: pe 
evea how yo orders wanted for 
repairs, mechanical and electronic, carried out 
technica juall by specialists, all accessories available, we deal 
yne for a highly exclusively in magnetic recording equipment 
THE MAGNEGRAPH RECORDING Co., Ltd 
appointment in 1, Hanway Place, London, Ww l Tel. Langhan 
vast Radio and Tele 2156 L339¢ 
vision Industry, Im 144 GRAMOPHONE AND SOUND EQUIPMENT 
~ ows fe SECONDHAND 
ages of intensely inter ERR’ tape recorder, absolutely 
1 as new 260 > near offer, available Lon Wire-wound and Com- 
‘ don.—Box 8009. [3524 
| details of our up-to iti t 
, INNNOISSEUR 2-speed varigroove recorde: osition t u 
minute home id wit i a ‘-- 7 -. Le am ylifier in case P ypes Single, 
} f a rom Box 8256 (3594 J 
in all branche Meas eortable ‘Gis Teserter’ 000; ‘ean Ganged ,Tandem Units. 
TEL EVISION and A TL/10 and pre- mp. £22. Ferrograph tape ; : 
RADIO, A.M. Brit. recorder, £65, as new (Lancashire).—Box ieee Characteristics : linear, 
LR.E., City & APE recorder. “ Perrograph protessiona lo semi-lo no 
‘ , . photo, details supplied, perfect conditior A i- = n- 
Guilds, Special Tele- || 6ogns; auxiliary radio unit, £6.—Wood, 90 8+ g 
vision, Servicing, Sound || @restone Ave., Birmingham, 20 5 inductive, etc Full 
Fil menlestion Short NUSED “Editor’’ tape recorder ? . 
m rojection, Sho | origina! carton, cost £47/5 three weeks ag: 4 il 
Wave, High Frequency and 3d accept £35; owner going abroad.- ‘Bos etalis on request. 


sting matter, it in 
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General Wireless Courses. ihre i.p.s. tape eguipment comprising 2 


matic Deck, mplifier assembly 


We definitely Guarantee Includes monitor head and channel peak prc 
gtamme meter Stage bias « liator, othe 
“ NO PASS NO FEE" 99 || Drofessional refinements. For quick sale at 
If —~* hail ARIEL 8 7, Lancaster Mew Londor 
alight - in ‘bee stg Or Ay 4> : Wi Paddington 5092 329 
enlightening book ! you ite for you 
. . = . , NEW TRAweMIT TING EQUIPMENT 
copy pes / It will be sent FREE and ILCOX-GAY P.O. and crystal multiplier 
withor obligath 


units; small pi tie 

. J af BANS MANUPACTURING 
BRITISH INSTITUTE OF 5 Lid., 46. Greyhound Rd., London, W.¢ 
ENGINEERING TECHNOLOGY | Cables: Hallicraft, London. Tel. Fulham 1138-9 


[0201 
ges, WiklowT's LANE TRAMOMITTING BOUIPMENT—OURPLUS 4 RELIANCE MNFG.,CO. (SOUTHWARK), LTD., 


LONDON OMPLETE Pye 80 Mcs. radiotelephone, | | mare ne be pe tly it ds og 
3 " ome with P.A. equip = Telephones Lartiewod 1148 


ment 

McELROY-A MANUFACTURING 

GROUP, Ltd., 46, Greyhound Rd., London, W. 

Cables: Hallicraft, London. Tel. Fulham 1138-9 
{ 


O.A transmitters, type 


‘my D a * ET.4336, fully reconditionec “maker's 

N q) | N t.. complete with V.F.O. crystal multiplier 
/ ¢ 
[TLROY-ADAMS MANUFACTURING 
AERIAL MASTS. American Yagi 5 element GROUP. Lid.. 46, Greyhound Rd., London, W.‘ 
oreey AS-46/APG. 30ft. one piece 4in. dia Cables: Hallicraft, London. Tel. Fulham 1138-9 
ollow wood masts. 36ft. 3 section 2in. dia | 019¢ 
tubular stee! masts. 45fc. 9 section Ijin. dia — new COMPONENTS HAND BUILT 
f list; sensationa rices; valve, com 

American steel masts MS-44. 50fc. Bendix ponents Seck Porter, Lid ‘oll s QUALI Y 


plywood masts MT-7A. 70ft. American ply Worcest 
mold masts 50ft. Trylon lattice ladder OUTHERN RADIO SUPPLY jtd ‘ : > 
towers. 20fc. American tripod base alumin- Newport Street. Londo 32. See or ¥ UNITS 
ium masts AS/TPX. 9c. one piece American Coparet advertisement, I 
police whips. (8fc. BC-610 6 section whips , CE t { i : 
TELEPHONE AND TELEGRAPH || day DPS f474. Wansformers is 
APPARATUS. ! | terminals and by ‘ a 12/6, 6amp 18/6; battery 

pass filcers; | 3 terminals; | 4 terminals 4 39 f comapiote Bet 30W Sworessent 
and repeaters, S and SX, S and DX, fiirers; ings . eavy uty battery char 
power bays; repeaters; V.F. ringers; perfor | 24v. 50amp, £16: car batteries, 6v £5, 12v £5 


| 2 years’ guarantee.—Malden 
ators; Wheatstone equipment; teleprinters plies. 2a, Cambridge Rd.. & 


undulators; switchboards; rectifiers; EE-65 Kingston-on-Thames. Kingston 
TG-10, etc., ete | meets 49% AND 
AUDIO EQUIPMENT. B&.C.A. squadron NO 
announcers (12-25 watt speakers). R.C.A | UfaEMe RADIO, 7368. Romtora “ Mano 
vate London, E.12. Te lif Est 
25 watt high power speakers Portable 19 yea 
megaphones PA-4 BC-1016 recorders SUPREME for good quality radio and TV com- | | MAJOR 
(morse up to 400 w.p.m.) Fook bargains at the right price 10 VALVE 
CONTROL UNITS, RM.-6, 7, 12, 13, 2! ohm co-axial cable, 7d per or 6/6 per | TRaDIOGRAM 
25, 29, 42 Tid “csrivesi Toevtie contouews, cent CHASSIS £32/8/4 
AMERICAN TRANSMITTING TRANS. fitting can type 324+8+468mfd 275v, 3/3 ea.; als 
FORMERS AND CHOKES. A large S32mid 350v clip fitting, small, our 1/9 ea Recent developmer 
variety by Amertran Kenyon R.A TUBULAR card/w/end cond. 8mfd 450v r roduce : 
Thordason, etc., ex +e a carbon V/controls 6d en 
TRIPLE DIVERSITY RECEIVERS. (5 to limited quantity 
30 mcs Self contained on rack with all ohare. assis, grey finish, ready punched f 
refinements. Full details available POLE a 1p ole xen ast a i . 
y wit ritche - ea., 11 
100 WATT BROADCASTING TRANS. cf insect = Fidelia Standard 7 valv: 0 
MITTERS by Woden Self contained in Be oh control knobs, 1%in dia, with « Pidelia Plus 8 valve mode 4 
0 
0 


4c. Gin. cabinet £22; 10/- with valves 4 and nuts. engraved in d our Widslia 10 watt amplifier £27 10 
ede tee 10 inches wide chanhél J ean yol/on-off, gram. L. M. & ar Pidelia De a » va with as 8 
. e, c « chan ; “yy watt push-pull output stage f 
— — 3 ‘io Sit. Gin, 70/-; Iie. 6in SPRA weeny tub/metal, w/end 
+; both carr , ea. or 7/6 per doz 
Many other items too numerous to mention A REAL ae. ith ms tran 
g with base cor 
Send your requirements Lists available 60m. - * Samp an E welo eudle veapene 
All packing and shipping facilities 4 Pp. with en: pped i - 
: 240v ‘size. H 3 Sigin x | URS 
PrP. HARRIS yt Our Brice. 1276. + 1/.. pack/post | TELSCOMBE CLIPYS. 
ORGANFORD DORSET |] Muay s/er, oui, priee, Torin ea 1 Ne ate 
4 c.w.0., 10 6.0 0" 
Telephone : Lychett Minster 212. SEND 9d extra for postage orders under & - HME N ES Td: Pescshaven 3156 
aed s.a.e. al] enquiries and list. rm foo21 Beveee : 


iLL MODELS have triode pul at ‘ Variable 
Selectivity, Seperate Bass « ble §=Controls 


a Cathode follower detector 


NOVEMBER, 1954 


COMPONENTS—SURPLUS AND 
SECONDHAND 

IO C LI AR ANCE Ltd., 27 Tottenham 

irt Rd ndon l 1, Museum 9188 


ended, 

all cans, some 

surge where 

g wat anteed 


omponents, comprising 


mA); 
post. diagram of 
B-valve 20watt A.C 


hassis, af 
1¢ 
5 


valves, brand 


ing coil, bakelite case, 2in 
iting, new, boxed; 7/- post 


900-820". ome, 6.3v. 


» been taken 
have tag 
13/- post 


d., 27, Tott enhate Court 
Museum 9188 0015 


surplus, , Dienty of rea! 

np for list.—lLIllingworth, 

a é n n Yorks [3537 

ON E-A-YEAF argain list free, Telefunken 
alve stockist Jackson Electrical Co., 3 

é " ourne (3514 
H AYNES nnin coll 8914, focus coil 
I ransformer TW6126.—Box 
[3607 


, Pomponanrs RADAR 
available in quantity 
complete with 


gth Scm wave 
ectors radiators 


,A ‘ 
ire ce al sr 
London. Tel. Fu 


TS148 or TSX-4S8SE 
vetere TS69, and any 
rons type 723/AB, 2K33 
APR4 and units TN16 
[ S27 and 8SX26s 
highest 
l Universal 
ester Square, 


ietector, type SCR.625 
[3513 


B.D.C., 591 
5152 


also T.N. 16, 17 
radio test gear 
Queenstown Rd 
2159 0176 


TN17, TN18, TN19 
each offered.—Box 
026 


ifacturers’ or ex-Govern- 
nent arge Or 6mail quan- 
r speakers, meters 


8st London, W.1 
{2703 


WIRELESS Wortp D 


INSIST ON HEARING A DUODE 
Being natural is far more difficult than 
being hi-fi or any other -fi. That is 
why Duode Units, even at their very 
reasonable prices, appeal at once to the 
discriminating ear which insists on a 
fair comparative demonstration under 
home conditions. 

Duode construction is unique, proved 
by a host of owners over many years 
as a selfless, mirror-clear sound repro 
ducer unequalled for giving ever recurring 
joy. Give yourself the chance of long 
term investment in good sound pleasure 
by INSISTING on hearing a Duods before 
you buy your new sound unit, at any 
price. 


DUODE 12A 

A full 12 inch unit with the famous dual 
drive, built-in-crossover, feed back 
and individual care which have made the 
Barker and Duode names so world known 
for NATURAL sound. Fitted with a 
magnet system giving about 12,000 gauss 
List price £10. Full value—no tax 


DUODE 128 

The same cone and drive assembly with 
a better magnet giving about 15,000 gauss 
and similar performance to that cf the 
standard Duode of the past two years 
List price £14. Full value—no tax 


DUODE 12C 

A very special unit, similar to the well 
known 150 but now fitted with a cloth 
outer suspension and selected cone. Its 
bass range extends well down to 25 cps., 
almost sub-sonic, and the extreme top, to 
over 16,000 cps.—almost ultra-sonic. The 
large magnet gives about 17,000 gauss 
which, with the Duode built-in damping 
holds all transients and the bass register 
inthe firmest grip. Definition throughout 
the entire range is superb. We believe 
the Duode 12C is the finest high quality 
Sound Unic available at any price to-day 
List price £20. Full value—no tax 


Any recognised music or radio dealer can 
if he wishes, buy Duode Units from us for his 
stock and demonstration. !f yours will not 
do this for you, we will help by offering you 
the facility of trying a Duode at home, under 
very fair and reasonable conditions 


Write for details to-day 


Barker Sound Reproducers 
3, Newman Yd., London, W.1 


| equipment.—-Harris, 93, 
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WANTED, EXCHANGE. ETC. 
ANTED RCA speech amplifiers, type Ml- 
11220, J, or , and eerie] tuning units 
BC959a; offers stating quantity and price to 
P.C.A. Radio, Beavor Lane, Hammersmith 
w.6 080 
ANTED, BC610 Halicrafters, ET4336 tran 
mitters, AR88 Ds and L receivers and 
spare parts for above, also BG221 frequer 
meters, best prices.-P.C.A. Radio, Beavor 
Lane, Hammersmith, W. 79 
RGENTLY wanted, manuals or instruction 
books, data, etc.. om American or British 
Army, Navy or Air Force radio and electrical 
Wardour 8st Ww.l 
Tel. Gerrard 2504 {3331 
OMPASS indicators 1.81-A, 1.42-A; inverter 
supply units MG.149; cryptoer 
verters 209; top prices paid.--R. Gi 
o., Litd., 7, High St.. Worthing, Sussex 
Worthing 8719 
ANTED nal generators types TF14¢ 
TF390G, 762A, frequency meters BC221 
T8174, TS175; also receivers types ARSS, et 
APR4 or similar; send price and details to 
Hatfield Instruments, Ltd., 175 reriage Rd 
Hanwell, W.7 Tel Ealing 0779/98 0037 
ANTED, good quality communes tion RY& 
recorders, test equipment domesti 
record players, amplifiers, valves, 
ponents, et estb. 18 years.—Call 
phone Ger. 4638 Miller 5 ~——— 38a, 
Court, Leicester 8q., Cc 
ANTED. good quality communication 
domestic radios, test equ omens et 
aid, established since 193 M 
56a, Newport Court. 1 min roms Leices 
Tube Tel. Ger. 4636 Call, write or 
Hours of business 10-6 p.m Open al 
Saturday 019 


VALVES WANTED 
Au types of valves required for cash 
quantity and condition.Radio Facilities 
Lid., 38, Chalcot Rd., N.W.1 Primrose ‘ 
(% 


45° paid for 813; also wanted 723, A/B 
603, 2332, 2K33. TZ40, 808, et 
quantity Write, Pype Hayes Radio, 606 
bury Rd., Birmingham, 24. Erdington 4942 
{357 


CABINETS 
EWIS RADIO have the best selection and 
finest finish.-See page 165, 0224 
ALNUT radiogram and television cabinets 
stay 4 constructed; stamp for details 
R. Shaw, Pairlop Rd., Leytonstone, E.11 


3198 

RAMOPHONE record cabinets, from £5/10 

write for details, easy payments.—Stamford 
(Dept. D.5), 20, College Parade, Salusbury Rd 
London, N.W.6 (3° 


AND MADE polished speaker cabinet 
4.E.C. design, £12/10; metal cone units 

£5 13; custom-bullt audio furniture to indivi 
dual requirements.Jones 205, Lynmouth Ave 
Morden, Surre 560 


ABINETS made to order; bass reflex speaker 
cabinets, all types and finishes, see displa 
advertisement open till 5.30 Saturday A 
Davies & Oo. (Cabinet Makers), 4% Parkhi! 
Piace, off Parkhill Rd., Hampstead, N W 
Gulliver 5775 0 
REPAIRS AND SERVICE 
AINS transformers rewound, new tran 
I formers to any specifications 
MOTOR rewinds and complete overhau 
lass workmanship; fully guaranteed 
P.M. ELECTRIC Ltd Potter 
Warser Gate, Nottingham. Est. 1917. Te 


OUDSPEAKERS repaired prompt ly 
Loudspeseke: Service, ullingdon 
Oxford 


AINS transformers, E.H.T. line outputs 
chokes and field coil etc., promptiy and 
efficient! sywouna or manufactured to any 
pecificati« 12 mont 
I ADBROKE REWIND 
Harrow Rd., Kensal Rise, N.W.10 


nase SFORMER rewind service 
H transformers and chokes, pr 
de eas range of replacement types ex-stock 
manufactured to your fication 
METROPOLITAN RADIO SERVICE Co 75 
Kilburn Lane, London, W.10 Ladbroke 296 
0200 
SERVICE sheets for ‘ le 2 00K 
ra dio and 1/ 

Gilbert. 2 

ondon, f12 Tel, She. 3052 


AVE winding, spe rewinds of every 
aescription includir line output 

ains armature et N » Coil Winding 

1, Hollings Mount, Bradford, 6, York 

{3478 

AC. armatures rewound, 15/- each, fully 

guaranteed, good delivery; drill F.HLP 
motors et rewound ompetitive prices 

K R f Mitche Crescent Penydarren 

ferthyr Tyd 3611 


LECTRIC AL test instruments repaired and 
types British or American 

eters ohmmeters 0C/AG 

neters converted to 


specificat 
ie ELEC TRICAL INSTRUMENT REPAIR 


alee 329. Kilburn Lane, London WS 
Tel. Lad 4168 2831 
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HIGH - FIDELITY 
P.M. 


We have been producing ‘““‘W.W”’ 
design receivers for two years. 
It is now amply proven in 
sensitivity and stability. The 
basic unit, and additions are 
available for ex stock delivery. 
Valved kits with prealigned coils, 
stoved steel chassis, up-to-date 
components, are also available. 
Wo align the kit-sets. Trade 
enquiries are invited. Evening 
demonstrations. 
Basic receiver........£ 6 
With added LF. 

(4v., plus xtals) £14 0 
Front panel, magic eye, 

tuning scale. 52 0 
Se WEL. ciccces @ 0 
Flex aerial (20 mile) 
Outdoor aerial (80 mile) 

with 20ft. coaxial £1 10 
Kits (postage 1/2) + 
Leaflets, with circuit. . 1 
BEL SOUND PRODUCTS CO., 

Marlborough Yard, Archway, 

London, N.19. ARC, 5078 


25 mins. West End, Northern Line 


| fled to give advice and 
of sound recording and reprod uetion 


| brushes 


TV AERIALS 
ARE CHEAPER AND BETTER 
Send for Lists 
TELECRAFT LTD 
THORNTON HEATH, SURREY 
THOrnton Heath 1191-2 


ODDIE FASTENERS 


Pat. 507249 


THIS FASTENER WITH ENDLESS 
APPLICATIONS —SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


illustrated brochure and other information 
will be gladly sent on request 


DEPT “ W.W.” 


Oddie, Bradbury & Cull Ltd., Southampton 


: 55683 Cables 


Fasteners, Southampton 


ASSEMBLY. wiring of all type 


TELECRAFT 


| available; 


| Chapman S&t., 


Pp 
| SOLE Midland stockist 


Wiretess Wori_p 


REPAIRS AND SERVICE 
EWINDS and conversions to mains and out- 
put trans, pick-ups, fields, clock coils, et 
from 4/6; PP equipment a specialty; all work 
guaranteed-—-N.L. Rewinds, 175, High Rd 
Willesden Green, N.W.10. Tel Wordsworth 
7791 {3563 


2 -HOUR service, 6 months 
transformer, rewind 
i.f.s., ete.; all types of new 
plied to specification; business heading or ser 
vice card for trade prices.—Majestic Winding 
Co., 180, Windham Rd., Bournemouth {2526 


8S professional sound recordists and mem- 
rs of the Association of Professional! Re 

cording Studios, we are particularly well quali 
service Om &@ii aspects 
Design of 
tape equipment a speciality reuits designed 
repairs and modifications carried out quickly 
Advice freely given. See also below 
COMPREHENSIVE service to trade and ama 
teur;, design, manufacture and repair of elec 
tronic equipment carried out by specialists 
equal attention given to smal! or large orders 
See also below Autochangers, 48-hour service 
cleaning and adjusting at fixed price of 45 
plus carriage, also al) repairs carried out: trade 
enquiries invited: calle by appointment 
please Ariel Sound 57 Lancaster 
don, W2 Tel. Paddington 5092 (2 


RMATURE rewinding service 
vacuums, drills grinders 

dental motors, vacuum cleaner armati 
placed from stock, 24 hours service 
guaranteed: we also specialise in complete ov. 
hauls and rebuilds of vacuum cleaner 
vacuum cleaner parts, hoses. bearings 
for any make in stock 
Park Lane. Leeds 1 


PAINTS, CELLULOSE. ETC, 
AINT spraying handbook, 3/6 
lose and synthetic paint 
requisites supplied; catalogues 
Brook 53 larold Wood, Romford 


MACHINERY Fon GALE 

NUSED and as new, 5k 3.E.C. hi 

quency induction heati A nae melting 
complete with various accessories, owner se 
due to reorganisation at one-third cost; car 
inspected working at—Daviisons Eng. (M 
Ltd.. Garratt St.. Manchester, 10. Tel. Cx 
hurst 1610. Price £350 


guarantee. any 
outputs and 
trans., etc., sup- 


tric, 95 


BUSINESS OPPORTUNITIES 
LD-ESTABLISHED firm of exporters in 
electronic field, invite manufacturerr se 

ng overseas sales to communicate Box 0 
[07 


WORK WANTED 

of electror 
switchb« ards ete 

London, N.2 I 


egot control pane 


377. High Rd 


RMATURE stator and 
excellent production 
Eowe rewind service.—-Co 
sower Richmond Rd., 
667 


ORK wanted; versatile 
ay peing aasembly machining 
roroidal to close 
distrene machining special 
borough Yard, N.19. Arc. 5078 


CAPACITY AVAILABLE 
RODUCTION WINDING COMPANY, 117 
High St., Brentwood, Essex. Te 


AVE capacity available for coil, 
and stator winding Also wiring 
assembly of electronic equipment 


MISCELLANEOUS 
OIL winding machines; from £15 
170, Witton Rd., Birmingham, 6 


R.A.E 
general coilwinding 
and test facilities, ex 
winding Services, 2¢ 
London, 8.W.15 Putney 
34% 


AID appre ved 


armature 
and sub 
[3610 


Hawkin 
{2879 


your 3-phase motor on single phase 
send 2/6 for instruction Holderne 
Wantage, Berks (3353 


OME-MADE, regulated power supplies, osci 
loscope, etc., plus many unused compo 
nents; total £25 or offers.—-Gul 6300 evening 


[ 3536 
ETALWORK, all types cabinets, chassis, 
racks, etc., to your own specifications 
capacity available for small milling and capstan 
work up to lin bar 
PHILPOTT’S METAL WORKS, Lid. (G4B! 
Loughborough [020 


OTORISTS! Avoid all battery troubles and 
ensure easy starting this winter; the very 

latest im battery chargers and trickle charger 

fully guarant 

6 OR 12 volt at 1 amp, 35 postage 2/- 

6 OR 12 volt at 2 amp, 39/6, postage 2/- 

6 VOLT, 4 amp, 62/6, postage 2/- 

12 VOLT, 4 amp, 62/6, postage 2/- 


a 


WALTON'S WIRELE 38 STORES, 48, Stafford 
St., Wolverhampton [0145 
electre ni timer 1-66 


G® photographic 
seconds, instant push re-set, con 
struction kit; 70/-; p. & ) 2/6 7 das 


opgrore: $.a.¢. details 
G PRODUCTS, 22 
Bristol, 4 


Runnymead Avenue 
3 


NGRAVING, quantities large or small 

panels, components etc let us quote 
price and deliveries —-Plastic & Metal Engrav 
ing, 26, Lower Richmond Rd., Put. 8930. [3484 


THE “FLUXITE QUINS” AT WORK 

* Come on, old chap, off we pack 
We've FLUXITE, there's nothing we lack 

We must leave O! behind 

But perhaps he won't mind 
He'll be finished before we get back.” 
Make a quick success of that solder- 
ing job—use Fluxite Paste. Suitable 
for all metals, except aluminium. 
Even solders and ‘‘tins’’ dirty 
metals! 
And, remember, Fluxite ‘* wipes 
joints that other methods won't 
touch. 
Used for generations in Government 
Works and by leading Engineers and Manu- 
facturers. Of all Ironmongers in tins from 
1/- upwards. 


FLUXITE 


SOLDERING PASTE 
v6 ALL 
FLUXITE LTD BEAmMondDs 


THE POLLOCK M.c. PICKUP 
Response 10 c.s. to 20 Ke/s. H.F. resonance 25 
Ke/s., L.P. 20 Ke/s. Kit of parts to make pick- 
up complete, including 100 : | transformer and 
sapphire stylus, 00! or .0025in., and full 
building instructions £4 . 6s. 6d. Parts sold sep- 
arately, prices: head and stylus 38/6; head 
for min. thorns 31/-; arm/pivot 26/-; trans- 
former 26/-; all prices post free. S.a.e. for 
details to:— 

G. BLUNDELL, 7 Sunnyside House, 

Child’s Hill, London, N.W.2. 


Brentwood | 


MAST HEAD UNITS 


(Gain approximately 15 dBs. 
Noise factor approximately 2 dBs.) 


Beautifully designed 
and engineered 

ncorporating a Cascode connected amplifier 
and suitable for use with all types of aerials. 
Supplied complete with power supply unit 
and mounting bracket. Descriptive leaflet 
Price Comple: mages 
with 40 feet ot 
special low loss £19. 0. 0 


feeder 


(sent carriage & pkg 
tree or available from 
your dealer, 


SPENCER-WEST 
QUAY WORKS, GT. YARMOUTH 


NOVEMBER, 1954 


Wrretess Worip 


90 degree scanning yokes are 
now available to manufacturers, 
laboratories, and the home- 
constructor. These are inter- 
changeable with our existing 
70 degree yokes. The construc- 
tion is similar to the assembly 
shown above, and the finish and 
quality are of the same high 
standard that is found in all our 
products. 


Scanning Yoke, type DC 390/C 
(90 degree)— 
Price 42/- each. 
Scanning Yoke, type 
(70 degree)— 
Price 39/6 each. 

Line Output Transformer, type 
LO308 (to match into above yokes) — 
Price 40/- each. 

Width Control, type GLI8— 
Price 7/6 each. 

Linearity Control, type GLI6é— 
Price 7/6 each. 


Allen Components are specified for 

the ‘* Teleking,’’ * Supervisor,”’ 

‘* Magnaview,’’ and for ‘* The Wide- 

Angle Conversion of All Home- 

Produced Televisors.’’ Please write 
for further details. 


All components obtainable direct from: 


ALLEN 


COMPONENTS LIMITED 


Crown Works, Lower Richmond Road, 
Richmond, Surrey. 
Prospect 9013 


Send 9d. and S.A.E. for Wide-Angle 
Circuit Diagrams 


Telephone : 


| COFPER wires ge ed,  aned 


| Gardens, London, E.4 


| Service; 
; ing trailers; 


| avoid Xmas rush.—Sound 


| provisions of 


| required, and applicants for these 


MISCELLANEOUS 
tape recordin transferred to 
‘phone Queensway 
, 123, Queensway, 
é Studio recordings, ta 
recording service 


Litz, cotton, 
écrews nuts, 

ebonite and 
, tubes. coll formers 

—) flexes, etc.; latest radio 
available; list s.a.e 

‘Post io Supplies, 33 Bourne 

. 0138 


publications. | 
trade suppli 


NP. members Assoc. Professional Rec., would 
service your equipment, supply tested 
recordi materials; quick, reliable tape to disc 
&. 10in records 15/6, 12in 18/6, includ 
also LP-s (]2in LP dur. 45 min) 
trade enquiries from equipment dealers invited 
News Productions, 3 
London, 8.W.3. Flaxman 3706 
{3615 
78 discs 
recorders 
complete 


Mover Mews, 


_ E.P. and 


OUR tapes to tape, L.P 
u tape 


best materials ; 
nes. E.M.I 88 tape 
service backed 


Musical Director 
Consult us before 
[0121 


Manchester. Eecles 1624 
Thurlow Smith, A.R.M.C.M 
you buy. 


NOTICES 
BP tTise SOUND RECORDING ASSOCIA 

TION. Details of membership, open to 
the professional sound recording engineer and 
al! other; interested in recording high quality 
reproduction and other branches of audio 
engineering, together with details of the Lon 
don lecture programme and the Manchester 
Portsmouth and Cardiff Centres, may be ob- 
tetned from the Hon. Membership Secretary 

‘ — pe. A.M.1.E.E., 12, Strongbow Rd 
Eithann (0031 


a VACANT 

The engagement of persons answering these 
advertisements must be made through the local 
Office of the Ministry of Labour 
Service, etc., if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is ercepted from the 
The Notification of Vacancies 
Order 1952. 


E NGINEERS 


URGENTLY required for the design and 
development of commercial radio and television 
for mass production; applicants should have 
necessary qualification: and experience in this 
field; the appointments carry excellent oppor- 
tunities for progressive adyancement, and of 
continuity on a long-term basis; salary up to 
£1,000 per annum for suitable applicants 
Write in the first instance, giving ful! 
of qualifications and experience, to Box 7678 

(3455 
PD 4UGHTSMEN 


ATTRAI permanent positions are 


CTIVE, 
offered to Draughtsmen, due to 
our Electronics Division. Applicants should be 
development and design for 
high-grade communications 
equipment to service requirements 
salary and staff conditions. Company 
oeperenneate and insurance scheme in oper 
ation. Applications, which will be treated in 
mee, should be addressed to 
PLESSEY COMPANY, Ltd., Vicarage 
Lane, Ilford, Essex. [3619 
U*tra ELECTRIC, Ltd., 
WESTERN Ave., Acton, London, W 
RADIO & bap oe development eng! neers 
(a) APPLICATIONS are invited rom senior 
Covelopmnens go ~ with experience and 
mic qualifications for important work on 
ew development projects 
THE posts are permanent and pensionable and 
offer scope for the right men to work in idea 
conditions, in modern, well-equipped labora 
tories 
PLEASE write in strict confidence to the Per- 
sonnel Manager for an interview appointment 
(b) JUNIOR engineers (aged 21/29) are 
“ts should 
have some technical training and preferably 
previous experience. Please write as above 


RAvDi0 Officers required by the 


EAST Africa High Commission Directorate of 
Civil Aviation for one tour of 30 to 48 months 
in the first instance with prospect of perman 
ency. Salar — (including present temporary 
allowance of 35% of salary) £742 ruaing to 
£965 a Gratuity of 154% of total basic 
during contract for those not 
nent establishment. Free pas 
sages. leave on full salary Outfit 
allowance £30. Candidates must be capable of 
operating at 25 w.p.m. and should preferably 
hold M.C.A. lst Class Certificate in Radio Tele- 
graphy. Knowledge of touch typing for tele- 
printer, the operation of modern radio or radar 
aids, or experience in radio maintenance wouid 
Write to the Crown ——— 

don, 8.W.1. State - 
in block letters, full qualifications an experi- 
ence and quote M2C /Wr 3487 


salary ” drawn 
taken on 
L bera 


} 


(3297 | 


| 


Fidelity 


These E.A.R. amplifying units have 
been built to achieve the very highest 
standards of the high fidelity enthusiast 
and to meet the stringent demands of 
the sound engineer. 


* E*A°R A750 


High fidelity Microgram 
8-speed 3-control auto- 
matic reproducer, bass 
and treble boost. 
10in é6in. High 
Flux Speaker 


30 GNS. 


P750 = (Non-Auto). 
26 gns., ine tax. 


(inc, tax) 


and National | 


* EAR 
“ Seven-F 

Comprises amplifier 
section of A750 High 
Fidelity Portable, De 
signed for use with 
Studio ‘P” head. Feeds 
8 or 15 ohm speaker 
4 watts. 


Size 8}in. * 4}in. Shin. 


details 


expansion of | 


‘+ E-A’R- Mullard 510 18 ans. 


| Based on the Mullard circuit. Special E.A.R 
| features: combined change-over switch for 
| 78 r.p.m. L.P. and radio; plug-in filter network 
to match Studio “ P'” or alternative head. 


|* E-A’R “Suitcase” Amplifier 


12 watt A.C./D.C, port- 
able Amplifier. Case 
contains whole equip- 
ment including micro- 
phone stand. Weighs 
only 88Ib. Separate con- 
trols for bass and 
| treble, microphone and 


© | gramophone input. 


Write today for full details of these and 
the E.A.R range of Reproducers for 
16 gns. to 48 gns. 


Electric Audio Reproducers Ltd. 

17 LITTLE ST. LEONARDS, 
|g MORTLAKE, LONDON, 5$.W.14 
| Telephone: PROspect 4466 (5 lines) 
p) Cables: MICROGRAM, LONDON 
| Works : 274 WortonRd., Isleworth, Middx, 


Wrretess Wor_p 
§) TYuAT! Jone VACANT 
NEW GEC. STC AND « westa- || [JUTRA ELECTRIC Lid Is oO U THERN RADIO’S 
LITE” SELENIUM RECTIFIERS. % : ae te 
Largest L.T. range in Great Gritain. i ic” dev + lon ” eneinas wi R E L E Ss Ss B A R G A l N Ss 
Latest Current Products. NOT Surplus. rec ired ades for wor (4 it TRANSRECEIVERS Type "38" Mark It 
circu ry; (b) ti istor Dp! tio! ‘(e) | (Walkie-Talkie). With 5 valves and ready for use. 
Cu RRENT PRIC t LIST j , " commun ati (a) pulse technique ‘ Metal ee case Less external attachments, 
rade A radio navigs i 30/- per 
DEDUCT 15°, FROM ST. & C. PRICES. | SPPLICATIONS are invited trom: TRANSRECEIVERS. Type “18" Mark Ill. 
s.T. 


& Cc. EH.T. K3/15, 4/5; K3/45, 8/2; P an iain am ifieations. and more than » Comprising Superhet Receiver and Transmitter 
K3 50, 6/8; K3/100, 14/8, yes experience in or r more the abot ee — ——— ,¥ — sarying case 
lelds Complete wit valves, - per complete set 
BRIDGE CONNECTED FULL JUNIOR enginee h degree or HN RECEIVERS. Type “109."' Built-in speaker 
ithot ence for work if 8 Valves with VIBRATOR PACK for 6 volts 
Contained in metal case. Perfect, £5 each to 
{ tes t CLEAR. 
t production require ts TELESONIC 4-valve Battery Portable. Com- 
’ posts are Seren t af pensionabie r plete with Hivac valves in metal carrying case 
ond sioue ne a - Simply converted to Personal Portable, £2 per 
tor : ’ ° set including Conversion Sheet 
PLEASE write, in strict confidence, te > Pe BOMBSIGHT COMPUTERS. BRAND NEW 
onnel Manager or ar iterview ppointment ex-R.A.F. Contains gyro, motors, rev. counters, 
R 5 | gear wheels, etc., etc. ideal for model makers, 
Tiin. SQUARE COOLING FINS. [7 ¥ “LECTRICAL engineer required by experimenters, etc., €3/5/- each, plus 10/- carr 
6 a., 49/6; 10 a., 56/-; pose 1/10 a8 , > LUFBRA HOLE CUTTERS. Adjustable ¢ to 
BRIDGE CONNECTED HEAVY DUTY | MINISTRY OP SUPPLY. at Armament Design | 34in. For metal, wood, plastic, etc., 6/6. 
Funnel Cooled, also tances pay oe PL hl gage , | RESISTANCES. 100 Assorted, ali usefu 
Tiin. SQUARE COOLING FINS. supervision of tris c includes develos values, etc. Wire end, 12/6 per 100 
vised price, same both types 7 v ment and maintenance of V : a o a a ena ogee = Assorted. Mica, Metal 
102/-; 20 a, §18/-; 30 a, 164/-; ther elec ‘quipment, and recording ar ub., etc., 15/- per 
€12/15/-; 33 v. 6 a, PI/-; 10 “; : analysis of trials results. Minimum qualifice- | PLASTIC CASES. I4in. by !Ofin. Transparent 
168/-; 20 a., 188/-; 54 v. 6a “5 : Scie sauivaient t possession of ideal for maps display, etc., 5/6. 
142/-;72 v. 6a., 154/-; 10 4., 178)- degree or Higher Natio ertificate ‘ STAR IDENTIFIERS. Type | A-N. Covers 
4it; 10 a., €12/15/-; all post 2 trical Engineering may b r lv age. Ex both Hemispheres, in case, 5/6. 
: perience appropriate {¢ e duties is de CONTACTOR TIME SWITCHES. In sound 
‘WESTALITE” (BRIDGE), [2-15 able, Salary within € xperim a Otice proof case, 2 impulses per second, Thermostatic 
(male) (min. age 26 atior 
31 forma from ML N& 4 4 Scientif control. Clockwork movement, 11/6 each 
; 50 Register (K). King Street ’ WwW REMOTE CONTACTORS for use with above, 
;54., juoting D Nei /sa'A ( late 13 N t 7/6 each 
2 1954 MORSE TAPPERS. ALL BRAND NEW 
5 Standard Type ex-Govt., 3/6; HEAVY DUTY 
RR OTHAMSTED Experimental Stati TYPE ‘DD’ completely enclosed. Solid brass 
REQUIRE tor ( MORSE PRACTICE (WITH BUZZER) SET 
REQUIRE for (a) C Department d 
(b) . Pedolouy ~wartment aboratory anist Mounted, 6/9. Full List of Radio Books, 24d. 
Special Price for Export and Quantity ants wi wile n nd tu METERS, |2 Instruments. May need adjustment 
( ectrics : mechanics . tion. or with broken cases, 35/- for 12 
1 2 WwW. PEARCE Asstakant y- : Fi “4 — i Lif , . . Packing and carriage extra. 
66 GREAT PERCY STREET, LONDON, W.C.1 £360 maximum on et t ssistant scale |\SOUTHERN RADIO SUPPLY LTD. 
Off Pentonville Ki. Between King’s Cross and Ange (age 2 £520 on er , ale risit it LITTLE NEWPORT STREET 
y would be preferred. nal | LONDON, W.C.2 Gerrard 6653 
ng to the : 


education 


BRIDGE CONNECTED HEAVY DUTY 


; ; 3 
€.H.T. ‘RECTS., 14D, 134, 22/-; 36 E.H.T 
31/10, all post extra 


Wholesale and Retai 


| \VACANCIES with Housing mmodation MALVYN ENGINEERING WORKS 


N EW t RADIO AND | : NGI ane ot Highe r Nationa ertificate Precision Engineers ~~") 
¢ C8 ie VISION 1) Maree Mantas ane Btudents of  Orginet Manufacturers of : Chassis, Small 
COMPONENT CATALOGVE Hempstead factory eveloeenent Ore Of Pressings, Machined Components, 


available on request, to PREVIOUS experier is desirable but not Wiring and Mechanical Assemblies 


J.T. FILMER | cteecen at ee ati © specification 
rs posanees also a al __ tt chs i Single and Producten Quantities. Enquiries Invited 
arene ESTATE, ee KENT Praspeats pe py ne My Tor 4 , thi 100 PARK ROAD, WARE, HERTS. 
€ Bexleyheath 726 new and expanding rat« ——_ Fe ephone Wore 465 

SUITABLE ha t DI 
tunity of 
the New 
WRITE AS possilb 
experience, to: Dept. B, 


PLE D LLL a Daa aaa? sD? al’ vy) 
ry 


SOHNICIANS, Grade I (Rad required Introduci the :— 
Good Investments  T°OOwe’® Seere ae 


moran aLrenuaronn. mote oe |steroten coms, acon: STYANA TRIPLE THREE} 

Input 400 cycles, 115 voles 5) Vv A output. | pensionable employ ment. Salat . clu 

110 voles input, 68/125 volts 500 cycles 1j kW./| ing present temporary allowan ? 

output; this size also for 230 volts input 24 volts of sal ary) £742 rising to £1.13 4 

D.C. input, 115 voles 7 anps. 800 cycles output lowance £30 Free 

All on full salary. Norm 7 . . 
tested and guaranteed. Cheap dates should posses t igh | 4 now Reg. Design 

CONDENSERS by famous maker B edge the worki dt stens ww Y - ; No. 867884 


400 voits D.C., 5/6, post | 4 mid 
3/6, post 9d. 2 mid. 250 volts, I/-, pos MAKE SOLDERING A PLEASURE 


8/6 doz., post free. | | mid. 100 voits, $/- doz., fot a ‘i tht - rtn SMALL SOLDERING IRON 
1annels i rown Agents 
MULTRCORE FLEX. New 6 pvc. | Pie eee Sik, ane 00, ee 2 eee See 
‘ . < way etters, full alificatio anc erience, ar 
fl ith metal screen and P.V.< ste M2C/3242 2 -! 

coring tay tr opical 2 . yd., post 9d a ee The smallest high-power soldering iron 
or £8 per 100 yds., carr TT ENGLISH ELECTRIC VAL\ o., Ltd Length only 8}in. ; adjustable long bit dia. 
TERRY ANGLEPOISE LAMPS. for drawing | 2 ‘Chelmsford, have vacancies { 3/16 mains voltages 100/110, 200/220, 
boards or workshop, wall or machine fixing, will YOUNG enginee: poh o R r 4 ~~ ' _ en y 230 250 


stay in any position. $.B.< hceahinbdio’ flex and The ss STANDARD es 


shade, 35/-, post 2/6 work is desirable. it | 
LIGHTING PLANTS. 12/18 voles D.< vise suilteble candidate Popular Soldering lron 


Alco Lyon 360 watts air cooled mag. ignition, with to Dept gi ‘s ng full deta alls B 

S/bd. and fuel tank J.A.P. 550 wate 12/18 volts | | ; : ‘ 

D.C. and Villiers 1260 watt, 36 volt 36 amp git + requir : > ‘ 7 
od ful vars . Write for 1 manufacturer yood ss for expe d 

TRANSFORMERS. Double wound 27 kW. | Men: NW, London area—Write for full mars; | § = mow reduced to 14/11 


i_ 


1 762 
400 volts input, 220 volts tapped every 25 volts | - ap ve awed — Replacement Elements and Bits for both types 
output, new, €9/15)-, car pxtr 130 volts I stor the. a = always available. 
input, 12 volts 8 amps itpu post 2/6. | pon including KENROY LIMITED 
Send us your enquiries produc a. yo mere 152/297 UPPER ST., ISLINGTON. 
LONDON, W.i. 
Telephone : Canonbury 4905-4663 


Fe ee ee ee i 


4 4 ’ post car ‘ies F 
Leslie Dixen & Co. f £600/£600 p.s. and is pensionable 
ap stating age experience etc 
Dept. A, 214 Queensiown Road, London, 8.W.8 Py os ae AK Adve vide. phattesburs . 
ST elephone : MACaulay 2/5 London, W.C.2 _ FP PPLL LLL LL LOLOL e ee 


SY 


NOVEMBER, 1954 


WIRES: 


oni: &1lb.reels 


In stock for IMMEDIATE i ed 


per ———— reel 
swe 


= owe. — 
on 6 


~ At 
22 32 
24 34 

36 


oa as WIRE 


20 : 10 


ee SINGLE SILK 
32-34 3/9 
36 5/- 1 
38 6/ 17/ 
GAUGES AVAILABLE 
resistance wires available 
Postage 1/3 
~ Post Free 


22-20 
24-26 : : 
28-30 3/3 
INTERMEDIATI 

Nickel chrome and 


Orders up to 21 
Orders £1 up 


YGRADE 


WIRE CO. 
Telephone: GERrard 7676 
16 Gerrard Street, London, W.1. 


CASCODE TYPE T/V 
PRE-AMPS 


Manufactured specially to suit fringe 
and ultra fringe conditions. In use at 
140 miles north of Kirk O’ Shotts 
check our position) and giving good 
reception over Scotland’s Grampian 
Mountains. High efficiency twin triode, 
grounded grid circuit giving high signal 


upe 
| MAT EMA: TICIANS 


| with 


| ace towards cost of children’s passag 
| Up to £150 annual) 


COAST T STS «& 
| TELECOMMUNICATIONS DEPARTMENT fo 


| M 
| Basic knowledge of radio and radar and 
| equi) ~ oy 


| setvets disorders, 


to noise ratio on all channels. Built-in 
power pack for 200-250 v. A.C. Black 
crackle steel case. State your channel. 


Complete £5.5.0 Post Paid 
ELECTRO-ACOUSTIC LABS. 
Tain, Ross-shire, Scotland 


WIRELESS Wort 


pITUuarions 
, Lid., 


VACANT 


THE LATEST 


_ Oumstiong 


Vv. ROE 


WOODFORD pie ots Cheshire 
HAVE vacancies in their newly formed 
INS Research Division. 
AERODYNAMICISTS. 
WITH Honours Degree in Physics, Mathematics 
or Engineering and at least two years experi 
ence are required to work on an sacrodynamics 
group on aerodynamic theo and analysis of 
new weapon projects. Candidates should 
familiar with s rsonics 


be 


H Honours degree to work 
dynamics and studies of contro 
knowledge of numerical mathematics would 
an advanta 
ELECTRONIC. Engineer 
A graduate with research and development ex 
perience in electronics or with electro-mechani 
| Gc devices. 

JD salaries and prospects 
| BOOB sa and life assurance scheme 
A lL particulars of acaden 
| ee oe ond | experience to:— 


2 RADI@GRAMCHASSIS 


FC.48 


APONS Research Division, 
| Cheshir {3539 


x aheian: Superint endents requi 


| wen Posts and Telegraphs Department f 


one tour of 18 to 24 months in the first in 
Stance. Option of appointment (a) on tem 
porary terms with salary scale (including Ex 
patriation pay) £864 rising to £1,392 a ye 
Gratuity at the rate of £100/£150 a year 
(bd) with prospect of pensionable employ: 
Salary scale (including Expatriation pa; 
£750 rising to £1,175 a year. Outfit allowar ee 
£60. Free passages for officer and wife 


for mainvenancs e 
Liberal leave on full salary Candidates 
ve had wide practical experience of 
tale techniques and equipment, in partir 
V.H.P. equipment, and preferably also V 
multi-channe! equipment.—-Write to the Cr 
Agents, 4, Millbank, London, S.W.1 
age, mame in block letters, full qualification 
and experience and quote M2C/30086/WI 


Price 


£25/18/- 


(362 * 8 VALVES including 
WI RELEss station superintendent require * 8 WATTS 
GOLD by thy GOVERNM tetrodes 
NEGATIVE FEEDBACK—20 db 
Provision for F.M. adaptor 


Independent BASS and TREBLE lift 
and cut controls with unique THER- 
MOMETER VISUAL I ICATOR 


* 4 WAVE * Magic eye tuning 


inc. 


P.T.) 


2 double Triodes 


output from push-pull 


two tours of 18 to 24 months i 
st 


Gratuity at the rate of £10( 
Outfit allowance £60 Libera! 
: Candidates 
Certificate in 
C. and Gd 
Certificates Radio III IV equivalent, and 
have had three years’ experience in two or m« 
of the following fields:—V.H.F 
H.F. communications systems; 
Keyne and teleprinter maintenance; V.F 
cathode ray direction finding system 
nautical navigation aids (ground); manufacture 
A light engineering equipment; candidates from 
ritish Post Office should app! re 
an channe|is.— Write the Cr 
Agents, 4, Millbank, London, 8 
name in block letters, full « 
experience and quote M2C/291 


* 
* 
* 


Other chassis in our comprehensive range 

are:— 

RF4l1, 10 valve, 4 wave, £31/19/8 (inc. tax) 
EXP125C, 14 valve, 5 wave, £49/10/- (inc. 

State age 


Wiicar aul age; | tax), and two specially designed export 
WF 35a) | models. 


ugh 
own 


| RR40I0 (Meteorological) Mechanics required 


ROLOGICAL Office Qualifications 
ex 
perience in maintenance/operation of radar 
includi oscilloscopes Successfu 


serve in United Kingdom and over 


ear below age 25 
lower. Overtime 
etc.—Apply at an) 
Employment Fe we quoting Borough we 
602 


St. CRISPIN HOSPITAL, Duston, Northamy 
ton. 


ELECTRO-Encephalography Recordist, Grade 
required at the above hospital for Mental and 
for a new E.E. departmen 
to spaned, in the near future. The hospita 
has 2 beds and is situated three miles fron 
yr be Whitley Council Scales and cor 
ditions. Excellent social amenities 
APPLICATIONS giving full details and name 
of two referees to the Physician Superinteader 
within fourteen days of appearance of this | 
advertisement [323 


H. HUNT (CAPACITORS) ., Ltd., 
the following technical sta 
SENIOR assistants with Sanlin 

Obamistry or Physics. 


JUNIOR Iaboratory assistants for deve opmen 
and process control work on paper, ceram 
one electrolytic capacitors.—Apply in writin 


THE. Personnel Manager. A. H. Hunt 
tors). mdop Valley, 


a7 


GUINEA 


inc, tax 


* 
@ 8 VALVES 


@ TWIN 10 
seguir Speakers 
@ 3 Speed Autochanger 
@ ARMCHAIR CONTROL by unique “ hopper ' 
arrangement 


ations 


| Our Showroom at the address shown below 
(Oapa |} is open daily from 9 a.m. to 6 p.m. (Satur- 
Garratt ane. \| days 5 p.m.) and we are always delighted to 

demonstrate any of our models or sup; 
any information regarding them. If una Bz 
to visit us please send for the specifications 
you may require to Dept. W.N, 


ADIO and television engineer for genera 

service work required by old-established 
dealer holding all main agencies; only app 
| quick & Sault Snding ond fully expe 
en can considered, suitable house for WIRELESS & 
living accommodation will be provided; state | 

ing scoommodation will be provided: stee | ARMSTRONG teevision CO. LTD. 


particulars WARLTERS ROAD, HOLLOWAY, LONDON,N.7 


N ace 
tot in” & SONS. 28, Clarence P! Telephone : NORD 32) 2iGqunesecama 


Mon 3574 


E.M.G. INFINITELY VARIABLE | 


STEEP-CUTTING FILTER 


No other filter combines all the 
advantages of this model which 
are, briefly, to cut response 
above any desired level between 
4,000 and 8,000 c.p.s. at an 
average steepness of 30 db per 
octave, easy fixing (connects 
between 15 ohm speaker and 
amplifier output), robust con- 
struction, no distortion or appre- 
ciable loss of volume and cannot 
introduce hum. Recommended 
for reducing surface noise on 
*78’ records, cutting ‘ edge’ 
on some L.P. records, and 
eliminating high pitched inter- 
ference on radio. 

Price £4/10/-. Leaflet on request 
Trade Enquiries Invited. 
G.m.¢d4. HANDMADE 
GRAMOPHONES LTD. 


6, Newman St. London W.1. Museum 9971 | 


| Hes 


lor light 


or 
| TECHNICAL 


| fications for 


Purchase or hire your 
VORTEXION TAPE RECORDER’ 
IC. EQUIPMENT FROM 


GRIFFITHS HANSEN (Recordings) LTD. 


33 GOSFIELD ST.. LONDON, W.1 
MUSeum 0642/2771, 


| fications and experience to 


STABILISED POWER UNITS 
Boldre Series 
Input : 80-240 v, 50-1500~ 
Outputs : 150-500v, 100 watts, 300 m.a 
Subsidiary independent outputs to choice 
Price: from £59-10-0 
Skeleton model £44-0-0 
NEWTOWN INDUSTRIES, Lymington, Hants 


EBlecironic Engineers and cabling constructors 


| APPLICATION 


TELETRON SUPER INDUCTOR COILS 


WITH MINIATURE DUST CORES 


TRANSISTOR COILS 
of high Q. 


Triple wound for max. 
Selectivity 


200-550. M. 3/-. HHL XX. 1000-2000. 3/6. 
200-550. M, 3/-. for Xtal diodes. 
wave A/HF 7/- Matched pairs 
(as illustrated) 
Stamp for complete list & circuits 
THE TELE RON COo., 
264, Nightingale Road, London, N.9. 
HOW. 2527 


HMX. 
HAX. 


TRF. Dual 


SAM MOZER 


Edm. 7707 


Trade enquiries to sole distributor 


95, Kendal Avenue, N.18, 


'T 


WiIrELEss Wor_p 


SITUATIONS VACANT 


qualified glass technician 


y 
THE ENGLISH ELECTRIC VALVE Co., Lid 
Chelmsford, for small laboratory product ion 
special glasses; some years’ experience in ac 
manufacture of glass as well #s academic 
ey a ee quoting Ret 497 J 
P.S Strand, W.C.2 


ULHAM and Kensington 
ment Committee 
METROPOLITAN Ear, Nose and 
pital at St. Mary Abbots Hospital, 
Kensington, W.8 
HEARING Aid techn required 
NATIONAL salary and condi tions 
APPLICATIONS giving ful I 
be made to the Hospital § 
immediately 


INISTRY of Supply 
lishment, Malvern 
ELECTRICAL Engineer 
research and development 
electronic equiprnent. Work 
mental resear 
the solid state 
collaboration i Industry, electronic 
for the Army, R.AF. and Naval 
There is ample scope tiative and < 
ality over a very oncerned 
with electronics f ations lst 
lass honours de re aulve alemt in 
Salary 
pads £815 


require 


Hospital Manage 
Throat Hos 
Marloes Rd 


Research Estab- 
and for 
work on radio and 
ranges from funda 
I and physics of 

and de veloping, 


vising 


Electrical . ngineer 
Scientific Officer range 
somewhat less. F.8.8.U. benefits may 
able.—-Application forms from M.L 
nical af Scientific Register (K) 
Street, London, 5.W.1, quoting 
Closing date 15 November, 1954 


ITCHAM WORKS. Lid 


ASSISTANTS 
close supervision 
and/or Television recei 
ated components These post 

opportunities for young men t 
tory Laboratory o! a leading receiver 


have vacanci 
abdie to carry 

vithout measurements 
Radio 


manufa 


turer 
COMMENCING salaries in accordance with ag 
experience and gualific 

should have academic 

dard of H.N.C., should apply 
Personnel Officer, Mitcham 
Rd., Mitcham Junction, Surrey 


ence G 
A commencing salary of 
annum is offered to 
ENGINEERS and designers with suitable qu 
highly specialised design and d 
velopment work in the design of mass produced 
electronic equipment; the unique aspect of these 
positions is that a long term future is assured 
regardiess of the international! political sit 
tion; please reply, giving full details of 
Box 7696 


quoting refer 
560% 


up to £1,000 


ERRANTI, Ltd, of Wythenshawe, have a 
number of vacancies for technical assistants 
» following fields of investigation 
AULIC control mechanisms and Servos 


and electro-mechanical instruments 
MENTAL vibration testing 
MIC RO. WAVE systems 
R.F. circuits 
PULSE circuits 
APPLICANTS should hold a 
National Certificate in ¢lectric 
engineering 
E work would be of 
men completing National 
branches of the Services 
The appointments would be to the permanent 
of the company end offer the prospect 
interesting work in modern well-equipped 
aboratories opened ir South Mar 
within easy reach of residential districts 
THE company operates a staff pension scheme 
forms from Ms a @ Lunt 
Perranti, Lt Hollinwood 


degree or Higher 
al or mechanica 


interest 
technica 


particular 


Service in 


Staff Manager, 
Lancs 
PLEASE qucte reference 


ANTED by a large gs 
wireless mechanic; e 
apply stating wages 


WTA [3403 
Midlands, 
men 
need Box 
service manager required, must be first 
class engineer, used to visual alignment 
and good organizer; salary £750 pa plus ex 
penses.—-Tel. for interview fav. 960 3568 
ULLY exp. T/V engineers must drive 
very progressive post top rates Appl 
E. Coyne, 120, Ladbroke Grove. W.10 Ba) 
1947, 354¢ 
EADING Brighton dealers require competent 
television/radio service engineer with at 
nes 5 years’ experience in retail trade; super 
nuation peneer scheme 
YON & 4ALL, Ltd 92, 
Brighton 1, , 3 


LECTRONIC instr 

wanted for expanding 

experience V.H.F. and R.F 

Gesirable, age 25-40, salary 
and qualification Apply 

3554 


EPRESENTATIVE required for two ass 

ciated small companies overing electro 
mechanical engineering as applied to electronic 
equipment and transformers; S.W. London area 

frite, stating previous experience and sug 
gested manner of remuneration, to Box 8047 


reqd 


Western Rd 
56% 
draughtsmen 
lished isi 
test equip 
according 
Box 8126 


iment 
d-estal 
ness 
ment 
experience 


chester | 
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Cpeollenee tn 
Wa jt oe 


AIR DIELECTRIC TRIMMERS 70pF 


INlustration (approx.) actual size 


Specialists in Sveb- 
miniature Telecommuni 
cation Components 


Type approved Cat.A No. 464 


12 Vane type 500 Voits 

Width 16.5mm Length 22mm 

Height 19mm Insulation 10,000 megs. 
Power Factor less than .001 

Temp. Coeff. 50 parts million /°C 


OREN 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 


Cha00io, Caceo and 


all metal fittings made to 
specification the Radio 
and Industry 
STAR METAL PLATE WORKS 
74 CHURCH Rd. BARNES. $W.13 
Tel: RIV 6673 4 


for 
Electronic 


TR1154/55 RECTIFIERS 


Input:—200/250v., 50~S.P. Output :-—6.3v 
13A.—220v., 110m.a.—1200v., 200m.a 
NEW CONDITION TESTED GUARANTEED 

£17-10-0 per set Carriage extra. 


A. J. WHITTEMORE (Aeradio) LTD. 


Croydon Airport Tel : Croydon 6791, 4383, 77 
Surrey Gram: Aeradio, Croydon 


EXECUTOR’S SALE: 


Exors must sell contents of experimental 
workshop, including; Sin. motorised lathe 
s.c. and s.s. with all equipment (as new); 
bench drilling machine, bench grinding 
and polishing machine; compressor with 
receiver, gauges and pipe line, all motorised 
230/250 v. A.C. single phase; hand tools, 
measuring instruments and gauges, sets of 
twist drills, tap, dies etc; large quantity 
electrical and electronic equipment includ- 
ing an oscilloscope, volt and amp. meters, 
milli ampmeter etc., megger, avo meters 
etc. 


To be disposed of in one lot for 
about £250. 


List available. 


Phone Walton-on-Thames 5047 


NOVEMBER, 1954 


PHEW! 


HE earth is whizzing around on its own axis at 

about 1,000 m.p.b. At the same time it is 
flying around the sun, in « different direction, 
at a speed of 68,000 m.p.bh. The sun, however, 
is moving within the Galactic System at a speed 
of about 43,000 m.p.bh. in still another direction. 
It so happens, too, that our Galactic System is 
rotating on its own axis as well, in which the sun's 
speed is roughly 600,000 m.p.h. And the Galactic 
System itself is hurtling through Space at a speed 
of about 350,000 m.p.h., and 


which only goes to show! However, don't 
worry—invest the modest sum of 2/6 and settle 
down with 


*RODING’S 
HOME CONSTRUCTORS 
HANDBOOK 


art paper, it contains 
parte lists and technical 


YOU) te build 


equipment 


wing high-class 


BAND 
NIT 
BAND 
HI-FLUGRAM 
BAND AA 
{ET 
BAND 


SU PERHET 


SUPERHET 
FEEDER, 
SUPERNET 


NORM 


SUPERHET 
SUPER 
SUPERHET 
D.C. SUPERHET 
TRF SUPER 
WIitH BASS 
ETC 

AND 


AA 
ACJDA 
BANDAA 
BAND 
y FEEDER 
CONTROLS 
AMPLIFIER 
WITH NFB 
EYE TUNING 
TRACER AA 
ALITY AMPLIFIER AJ 
VARIABLE NFB 
WATT PUSH-PULL QUAI 
TH VARIABLE NFP 
ENERATOR, A. 


rREBLI 
FEEDE? 
PACK 
MAGIK 
SIGNA 
WATT 
WITH 


POWER 


INDICATOR 


ITY AMP., 


ITC., ETM 
also 


Hinte 
nde 


Facts and 
Symbols, ete., 


Rervicing 
e Colour ¢ 
Catalogue 

FREE FULL SIZE 


»0k for full details), 


working 
for the 

All parts 
our tuning 


hance 
tifled and 
ed, and sealed 

TEST GEAR! 


eading booksellers and com 
ent stockists 


RODING LABORATORIES 
(DEPT. WWII) 
BOURNEMOUTH AIRPORT 
CHRISTCHURCH, HANTS 


| £510 rising 


| 
| 
| 


YOUR METER DAMAGED? 


*” Leading 
Electrical 
Instrument 
Repairers 

the 

Industry 


to 


| with al 


Contractors to The Ministry of Supply and Genera! Post Office 
Kepa " aftemen of all makes and types of 
iN Microammeters, Multirange Test 

re ding Instruments 
detective 


GLASER & CO 
Electrical Instrument Repairers 
96-100 ALDERSGATE STREET, E.C.1 

Tel.: MONarch 6822) 


re, | 


mate send 


WirELEss Wor_p 


SITUATIONS VACANT 
ADIO/Television Engineer 
modation available.—Write 

of experience, to Hallahans, 
Square, Aylesbury 


ELEVISION/radio service engineers 
quired; workshop experience and 
essential; apply in writing.—Service 
Moons, 1, ueen Anne Terrace, P| 


wanted 
with pa 
Ltd King 


re- 
driving 

Manager 

mouth 


ALES engineer, qualified 
equipment, prepared to 
ood salary and expenses 
o., Lid., Export Division, Leatherhead, Surrey 
3584 


ADIO and/or 
for bench 
erences, age, 
Pield’s Radio, 


television engineer 

and outside repairs, drive: 
experience Ssaiary expect 
Lt 52, Hall Gate, Doncs 


RITISH INSULATED 
CABLES, Ltd., invite appli ns 
undermentioned vacancies with their 
munications Engineering Department at Prescot 
TECHNICAL assistant for the preparation of 
technical recommendations and the evaluation 
of tenders, etc A capacity for clear exposition 
is essential the successful candidate must 
become with a wide technical field 
require Higher Nationa r degree 
standard in Electrical Engineering 
TECHNICAL assistant to undergo training in 
telephone cable design and allied work which 
will involve considerable responsibility and 
judgment Minimum qualifications, Nationa 
Certificate or equivalent in Electrical Engineer 


3542 
CALLENDER'S 


ing 
APPLICATIONS quoting reference No. P 
should be submitted in writing to 
THE Staff Officer, Prescot, Lancs 

ENIOR Test Equipment Developr 

neers are invited to apply » 
arising in expanding electron 
Genera! Electric Co 
APPLICANTS should 
electronic background and previous 
in the development of production 
ment for complete equipments 
THE salary paid will be in accordance 
experience and ability Assistance with 
ing given and superannuation scheme ex! 
Pull details of experience should 
quoting reference WJS/TE, to the 
Manager, The General Electri 
Brown's a Aliesley, Coventry 

VACANCY exists for an 

charge of an expanding department 
gaged on the testing of a wide range of 
tronic equipment, applicant hould have 
following qualifications 
(a) ABILITY to organize and contr 
(b) A sound technical background wit 
ferably, a ] 

EXPERIENCE of 


que 
EXPERIENCE of A.1.D 
procedure an advantage 
SITUATED within 30 miles London 
x 6128. 


50/54 


engineer 


V.H.F, and pulse tech 


and LE.M.E 


ULLY 
makes 


qualified TV engineer 
held; good wages paid 


a r to Vict 
Freed. rdg Tht 
LECTRICAL SERVICE (EDGWARE), Ltd 
“ave a vacancy for a service engineer | 
familiar all types radio and TV; good positior 
conditions and wages; references 117, Edge 
ware Rd., W.2 Pad. 2342 3310 


ELEVISION Field Service 

salary £12/10 per week 
fully experienced men should 
Radio, Lid., 828, High Rd 
1396 

ECHNICIANS required for maintenar 

veges of radar, predictors and 
aircraft artillery in various location at 

p. Cheshire, the Midlands, South and 


required: tor 
accommoda 
A y, giv 


Engineer 
Only 
apply 
Leyton, I 


TWO grades of appointment are available 
(a) TECHNICAL assistants Gaade III 
to £640 per annum 
(b) TELECOMMUNICATION mecha 
electricians; weekly wage 7 pl 
£1/10 according to ability 
FOR posts (a) O.N.C. City and 
equivaient qualification is desirable 
(b) several years’ service or civili 
ence of electronic equipment repair 
in the Liverpool area there 
technical assistant Grade 
knowledge of CI and IC 
and a technical assistant Grade 
perience of heavy anti-aircraft or 


alars 


Ill with 
naval 


ex 
arma 


ment 
| APPLY A.D.M.E. H.Q. 4 A.A. Group, Penir 
Barracks, Warrington, Lancs 5580 
ELEVISION cathode ray tube repairing com 
pany requires technician lly conversant 
branches of tube gun assembly 
salary and commission; 
assist.—-Box 7749 
RANSFORMER 
transformers. ¢ 
experience of AID and Govt 
mating an advantage; 
| facturers on south coast 


Good 
also 2 men able 
[347 


t« 
79 
all 


designer male for m 
e-. ¢ a'l types up t KVA 
spec and esti- 
old-established manu 


Apply Box 774 


[FD BiONER-DRAUGE TSMAN age y 
with experience modern instrumentation 
post cflers advancements in expanding organiz 
ation handling electronic and neucleonic equiy 
ment Salary according to qualification 
| Apply Box 8125 {3553 


3472 
x 


gy 


“| hope,’’ said one of our 
customers, after giving us a 
more lavish amount of praise 
than usual, “that this letter 
will not induce you to lower 
your standards on the 
grounds that your trans- 
formers are too good and 
last too long.”’ 


A swelled head is not one of 
our afflictions, and the com- 
pliments have precisely the 
opposite effect. 


we Om, “, 
« 


(SAVAGE yc» DEVIZES) 


¢ 
‘mite? 


Nursteed Road, Devizes, 
Wilts. 
Tel.: Devizes 932 


WIRELESS WorRLD OVEMBER, 1954 


_ ear-con USI AN i pone DIRECT FROM THE 
/ types of transistors and other semicontuctins MANUFACTURER 
INSTRU im ENT q velopment of. methods . pa «+ Aleem Dulci Radio/Radiogram Chassis 
Ij DEVELOPMENT engineers, for rk on de A/C 100-120 & 200-250 VOLTS All chassis 


oa one Saaen erin ntrol of production | 1} x Jin. x Shin. high. Latest type valves 
MODEL of weml-conducting devices; qualifications: | 6BE6 6BA6, 6AT6, 6BW6, 6X4. Flywheel tuning 
pnee or engineering degree, preferat hin 
factory experience Negative feedback over 
Specially designed for y EQUIPMENT engineers, r elopment ft | entire audio section. 
soldering operations in / equipment for assembly an¢ i fi Engraved knobs. 


tion: engi nome ng dexree r N ertif te 3 Tone position ary 
the compact assemblies / preferably with fact for Radio andé 


act 
used in present day / DRAUGHTSMEN fo 

machine layout work 
radio, television |] RADIO mechanics, for 


and electronic / , ervicing of test equ.p 
ee APPLIC ATIONS atin 

previous experience t 
Weight 34 / interesting | British Thomson-Hou 
exciudin lf features | worth. 


flexib / 1. Bic *&” dia PPLICATIONS 
Length 9 neter simple with production per 
25 Watts to replace Components Industr for a 
ticn in @ large and expandir 
200/220 volts 2. Steel cased ele- | London ; 
ment, also replace 1E position 


LIST No.625 / able technical backgr 


19’8¢ 3. Detachable hook for 
4) suspending iron when | | 
nue & See WRITE ng fu 
4. Moulded two part | q sired, to Box 7: 
handie,remains cool in use ADIO Model B3, Long, Med 
service mect r 
ey 3-core (Radiomobile), Ltd many rts of ¢ | B3 F sap % G Pane 
ountry.—Write deta f ext ce ; “6 Vek . tage 
fications to Personne )fTlce NO W ork alves 
North Circular Rd ndor / 2 | B3 Double Feature P/Pull 
HORT BROTHERS & HARLAND LIMITEL & RF Stage (7 Valves) 
have vacancies in th Resear Model B6 Six Wavebands 
ment for the following i ona! st © work | Med, L, 4 Short(Bd-Spread) 
on Suided missiles and her interestin " Bé Plus Push Pull Stage 
lary an q commercial proje (6 Valves) 
pineers "at pl. Section, —Senior rs. @0- | 86 Double Feature P/Pull 
ELECTRIC hyd! c and pneumatic precisior & RF Stage (7 Valves) ° ° 
SOLDERING IRONS LZ me ham evice ALL PRICES TAX PAID. Escutcheon for 9in. x 
ELEC I tior Ser ngineer Sin. dial, 4/9 extra. Matching speakers P.M. type 3 
poy ener and technical ts t r ) ohms Bin or 10in available. Money back guar- 


| TP OTHO Mechanica, “Section. bneineers and | @ntee. Free particulars from the Manufacturers. 


ner ca 5. iste aeve yf n 4 
rag tic ¥ - vik —% vigat m™ r rume THE DULCI co. LTD. 
W. T. HENLEY’S TELEGRAPH WORKS CO. LTD ou ALIPICATIONS.—-Senior engineers, Hono 97 VILLIERS ROAD, LONDON, N.W.2 
61/63, Hatton Garden, London, E.6.1.| Decree plus at five yes od’ enginee Telephone: Willesden 7778 


ng development 


ty Degree 
experience 
makers of aoe, aupliications ani sapertanch a wee Yo 
Fine Cabimets | csiiereich Paciory Beles” ‘quoting’ Re TAPE RECORDING EQUIPMENT 


45315) nore 
and woodwork of every descrip- | N°- ©9 ( HEADS, DEIES, TAPE. ETC. 
tion for the Radio and allied trade RAUGHTSMAN ; _ = — " Send for lists 
LOCKWOOD & COMPANY | 27)),¥0'k, 00, mechanical, avout ‘of, elect BI ASMATIC. LER 
equipment; small r 235! ¥ irm ar Sot STATION ROAD. ASTON, BIRMINGHAM 6 
Lowland Rd., Harrow, Middlesex. Byron 3704 | ampton; writ Sta zy a ) we al Telephone : Bast 2881-2 
alary required Box 25) 


ADIO engineer requir 
design and development 


quipment; small, progr >» firr 7 D “ — Dp—— 
— souigmeat, “tinal gropresaite “Arm, ‘a ARIEL SOUN 
and salary expected x Ge 265 Professional Recording Engineers 
DESIGN and DEVELOPMENT YE, Ltd., require experienced devel ; Public Address Equipment. 
of specialised equipment for engineers, for radio receiver developme ) Electronic Design, Manufacture and Repair 


Cambridge, salary acco ‘ 
Research and Industry. Apply Personnel Ds ee tir rent "ye, Lid., S (Please refer to Repairs and Services Section fo 


Andrew's Rd., Car details of some of our services.) 
DUN-SOBIESON ELECTRICAL CO., HE GENE RAL ELECTRIC Co sists 57 LANCASTER MEWS, LONDON, W.2 
vacancs ‘ an Ass nt oh nspe 
17 Victoria Gardens, Lendon, W.11. Park 6636 Fr ne Fy ‘ * Souther: Telephone: Paddington 5092 
England to produce high 5 J ecisic light 
] engineering components 
APPLICATIONS are 
45 who possess consicde 


trative ability and expe 
HIGH GRADE and assembly of precisi 


‘ vO k. 
EXPERIENCE J the con ir ctl 
i; salary ¥ accordir RE HIGH GAIN 


taff is essenti salary ] t dir 
to experience “and abilit 
uperannuation and ho r ex COILS 
| WRITE, full details of experi ence and age, quot Dual Range Miniature 
M Enes 4 Th “a aaa ~ ectri Oe ary Crystal Set Coil with 
FOR ALL PURPOSES 6 ateneral ,Blectric Co., It. || Circuit. Type DRI 2/6 
SINGLY OR IN QUANTITIES Of RADIO, “Lad require” se MigD | | Reaction eich “2 meine 
‘ngineers for radio and evi yelo Reaction with 2 mains 
To YOUR SPECIFICATION j ment, preferably those able t \ and 2 battery Circuits 
VARNISH IMPREGNATED ee ee = wee ma. ood Type DRR2 4/- 
BAKED WINDINGS ae : - : Matched Pair Dual Range 
WITH OR WITHOUT TAG PANELS LD-ESTABLISHED dealers of high reput: T.R.F. Coils with Reaction 
GOOD DELIVERIES | holding every eading agency i add with battery and mains circuits. 
tional radio and television neers ) a 
Our rewind dept. will handle your and permanency fered to fir iF i Type DRM3 Pair 8/- (Regd. Design) 
repairs promptly and efficiently cants.—-E. P. Fox, Lt as olesey, Surrey % All Coils wound on Low-loss Formers 


P. HO ¢ \ ORTH Wcnce el press be 2 fee wes per % Individually Tested and Guaranteed 
Sen olanaied with 1 rad ae yo %& Post 3d. on all Orders %* Trade Supplied 
ay moulding experience an ntage; permanent || RADIO EXPERIMENTAL PRODUCTS LTD 
} positic msion scheme PP fu 
. 1 ‘TaNe“t BRADFORD Feckacs todurssanel Maheest, Vidor-Burt 33, MUCH PARK STREET, COVENTRY 
Gees Te|.: 37030 ee Erith, Kent s 
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oA ~ aa SITUATIONS VACANT | 
lo an evision service 

UTOMAT CHARGERS a | gt -& ~ ft... -*-- 

D.C. from A.C. POWER PACKS poate! 2 conditions; good rate of pay.—Northern | 
as supplied to Ministries, Airline Go.s, ete., up] | Tat. _ 2 sO Cricklewood Lane, NW 2 I, 
te 350 watts output. Correct design, best owe . 

materials and workmanship. EOTRORS engineer —B. E. Cole, Le 62! ROMFORD "ROAD LONDON. €.12 
Selenium Rectifier Stacks, $.1.C., Westalite,] | ; yay lament enatneere. CWO oa COD * TEL: GRA 6677 
G.E.C., etc. 40 ma. to 10 amp., 2 v. to 400 v. a aling ope, qualiications and r 


with or without transformers. ence, to Persoane] Manager 


5516 
* AUTOMAT ” SELF ELEVISION service engineer r Lor 1 | T Vv TUBES £5—1 2" 
REGULATING CHARGERS - retail business of good standing; driving | 7 +° 
- Tience essentia:,; 00 Ositi YT é 
for @ v.12 v. & amp.i| man with hiem staldecds Ce warvive: state ee 3 MONTHS’ GUARANTEE. Still our 
using 8.T.C. selenium rectl-1 | and details of experience.—Box 8255 3593 best buy, as supplied to the trade for the 
ELEVISION engineer, able dr a past 3 years Not Ex-W.D. Had some 
by leading dealer ho!din main agen hours’ use. Various types and makes. Picture 
must be first-class engineer ale 2! shown to callers Carriage and insurance 
Also our well per annum; accommodation t availab 186 extra Please quote make and type 
. 3 emp if required.—Apply, giving experience, t& Ox required, and set with model No. when 
with protective 7582 4 orderin 
ballast and glow indicator, ts 


r | NGINEER or science graduate t fl 
G016, ditto, 6 v. # am responsibility for a production unit. cot SPECIAL OFFER of tubes with A \ 
y 


5 : : : | bining physical and chemical! pri f 
ditto, 12 v. 1 amp., 42/6, postage 1/10, wt ork on improvement of proces ‘lease : burns for testing and spares at 


wOCkLsnOGy — ae Genuinely trouble 

f aitra s sold for 11 years through 

, Ww v with full data A and inetructions. No. 1 

Kit. Westalite np. rectifier, 65 watt tapped, | N outstanding opportunity exist Q heater short 30,- each, plus 
regnated trans., ballast bulb, for 2 v.,6 v., 12 v. charger, Assistant Chief Inspector (Elect 


A 
Fomiton & Co., Ltd., Kingstho 
tol 


30/)- each, with cathode to 


all rectifier troubles eliminated 42 -,p.p- 1/10. Handsome | large established company in a new c carriage and insurance 
steel case madly punche vred, enamelled, 12/6. Situated near the south coast. This v be n 
No. 1A Kit “4 a. rect ~—_ watt teens. ballet res.,f | cerned with the production of moder: r AMPLIFIERS. Push-pull, 77/6, 7 watts out 
cede. By A te a. a., 58/6, pp. 1 | : put A.C. or Universal. 4 vaives and | rec 
No. 2 Kit v amp. re 45 watt tran rallas pe ‘ p posseasi ng experience of rads ideal for Pick-up or Mike. Post 2/6 
ndicator bulb for 2 + v., 12 harger, § »]. | techniques administrative ability, and consider 
12/6. pp.i/lo. Wt a PV: arate, US. ec | able experience in the control of teat decontment AMPLIFIERS. 57/6. 4 watts output, 
‘ 25/-, 5 ‘ Senior Model] | please apply 3 valves Ac. or A.C/D.C Ideal for 
6 v/i2 v. at 4 ».. 12 . , THE salary paid will be commensurate wit! Pick-up or Mike. Post 2/6 
watt trans all bu ~~ 2 » amaty and past experience in a sim I 
watts v op., large finned t ot. 
; ‘hist grade ammeter, wt. | mt for or. 2 v HOUSING and superannuatio arrangement REAR-LIGHTS 
3 $4/13/-, car ist ‘ wae/acn sn ; é Infra-red glass. Easily changed for clear or 
SELENIUM RECTIFIERS. ew stock not surplus, best The + mene F X. ; Dios Yr nt red. Ideal taillamps. As now law. Are over 
k p | Grown s'Lane, Allesiey, Gerant 9 in. dia. New Ex-W.D. 1/9 Post 9d 
VAcanctes eniat tthe Lavernoel and Wirn LR SPOTLIGHTS, 8/9. Butlers 
for technicians with experien f \) new but Ex-W.D Thin 
redictors, or similar electron quip \) 
Bm n ages commencing £7/7 per eek } diz., 6hin, deep. These 
30 mA. elim pply 4 MURA, Bluebeil Lane, Huyton, L 
bridge, 14/6,] | pool. Tel. Huyton 3261 ane = lights are similar to those 
and HT. types in stock cme sold for £3-45, but finished 
| Sis iT Buyer, Electronk nstr nt / 
CHAMPION PRODUCTS Ltd., Richmond. Experience in’¢ . black This light is easily 


ad equipment essential; duties wil! include du : ficted ¢t { 
43, Uplands Way, LONDON, N.21. Phone LAB. 4457.1| tion, planning and progressing ; wee 6 GUND WES .S 


| written applications giving qualifi ati ex OE ) bumper Bulbs now avail 

| perience and salary 3586 Ci able 6 v. 36 watt and Ii2v 
| L 480R4ToRY assistant required for makin, ‘ 48 watt. 4/6 each 

up prototype test equipment pplicant 

must have a keen interest in "adlo and ie CAR RADIO TRANSFORMER. 5/9. 

t 1 Hatfield Instrumen ut 6 volt. New. Drawings I/- each, post 1/9 


ics ply 
ge Rd., Hanwell, London, W.7 . 
w“ ” Ealing 0779/9857. i |] EXTENSION SPEAKERS. Brand new 
Sin. P.M. speaker (low impedance). Mounted 
XPERIENCED engineers required for desi 


SERIENCED engineers re ed on polished and veneered baffle stand, Mg 


craft 
U DE | marine and iu dustrial applications, sa fret. Sft. lead ready connected 
to £1,000, hou sing assistance App nmonds 19/9. Post 1/9 


Aerocessorie: Ltd., Trefores 


~~ eid GRA CHASSIS. End d . 
LOOK FOR US EVERY MONTH || “ss ' TAIT/6.  Seivage, recondiioned, 3-wore 


RAINEE television service engineer required band, 5-valve superhet (latest midgets), ext 
HERE by old-established London retail radio speaker and pick-up sockets. Post 3/6 
electrical business; good opportunity “fo " 
man with aptitude for this work: driving P.M. SPEAKERS. ({0in., 28/9; Bin., 18/6; 
“«WOLF’*’ SOLDERGUNS. perience Ramee state age cpd details of 6tin., 14/9; Sin., 13/9. All chree ohms. Best 
career Ox 8254 3597 mak P Pgs 
TYPE Si. Automatic soldergun ; supplied complete ae —— é 
with 2 ree solde © acid cored, one resin cored ENIOR designer capable handling | MOTORS. /|2-24 volts, with flexible shaft, 
: eomes ist , 6 cash or depo and & . aspects design/development sound n fi 18 ct. gold brushes 17/6. Post 2/6 
- / cation equipment for industria Servi ” 
. : requirements; substantia! salary and positior RECTIFIERS. 89. T.V. type Salvage 
r extra heavy wo o2.bit. Chrome 
TYPESI, fe sak Be ~ sxpeneine organisation.—Full details caree guaranteed, 250 volt at 200 mA. And New, 
jl dA ‘ to heavy work. Cash £1/12/6 [| ' 350 volt at 200 mA., 12/9. Post I/- each 
, ‘ payments of 4/- A oe E ngineer is Tequire y a firm of CRYSTALS. Germanium Brand new. 
TYPE 3I. ne instrument work. Cash £1/10/- Suesate appli oy ——e . oe . made by B.T.H Give first-class results 
r deposit and 8 monthly payments of 3/8 experience ther with first now leds SPECIAL OFFER. 1/9. Post 6d 
Other types av “ 25/- to 3 All available - theory: this job will j the righ BEDSIDE T.R.F. RADIOS. 4valvel. &™ 
ee rms coal si : ” : wavebands. Walnut, plastic or white cabinets 
- ‘RY wes as ete . _~- aguas ent ERVIOCE Engineer required with a k Complete £6/9/6, plus 3/6 P 
. : , — — of radio and electricity, must be a 
drive; this position is suit = youns | TRANSFORMERS. E.M.l. type fully 
TEST EQUIPMENT. | yas Bes completed his National Servi t shielded, 2/9, post 9d. Microphone trans.; 
. = - erably with technical training.-Radio Heat on lead with mike, 2/9, post 9d. Microphone 
AVO. Model § mete — or deposit and 7) Ltd., 46, Gray’s Inn Rd., London l : trans. in fully shielded case, 2/9, post 9d 
th payments of 7 j r one witt yt . 
Model 7 meter, ~ cash or deposit and 8 month po an a eb H.T. BATTERIES. 3/9. 60 volt, 604 Ij 
Uileaenl Avesain: “ leposit and 8 development of domestic television ¢ M. re Serer mana enw D, but folly neal ok 
nth ayme 2! celvers and © ents; § age, experience (I type), ° ‘ 
D.C. Av Bae r, £5)! at jeposit and 8 monthly and salary, >—Re aymond Elec td on post !i/-. 90 14 vole (long round type), 5/9, 
ents of 12/10 Crescent, North Circular Rd., N.W.10 Bat 87 + 644 + 44 Ex-W.D., only 3/9. Post 1/9 
AMPLION Test Meter, £5/19/6 cash or deposit and RAUGHTSMEN aged 22-25 years, required fi 7. BATTERIES. 1/-. 44 volt, ideal bell 
8 hly payments of 14/8 for mechanical and electronic work, mu Pp 6 
PULLIN Gertes 100, 2 - cash or deposit and || D€ neat and accurate and capable of makins batt ‘ost 6d 
production drawings ‘oom original sketches an’ | 100 MICROAMP METER MOVEMENT. 
is, Sprayer BaD diagrams would be an advantage New Ex-W.D. (late oil temp.), 24in. square 
f Tools. et EXCELLENT working conditior ) ‘ e With drawing, 12/9. Post 1/3 
to Kingston, London. Guildford é tl 
a it~ — See : y DUNLOPILLO EX-COACH SEATS. 
: a . CANTEEN, pension scheme, sports d }4in. x l6in. x 4in., 37/6. Ideal for cars, 
club, with recreational] facilities caravans and utilities, complete with back 
DESK 73, LAFCO COMPOUNDS LTD., 3, CORBETTS APPLICANTS — bX. ~~ wr" nationalit Carraige 4/6 
of expe se an ar equirec 
PASSAGE, ROTHERHITHE new BOAD, 8.5.16 should be on - 7 Send 244. stamp for catalogue, 
BER ndeey 4343 THE Join Secret . Cottage Laboratorie 
| Ltd., Portsmouth Rd.’ Cobham, Surrey 34 


remittanee t 
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NST A oe VAGANT 
iT INT echani who have ved 
recorhised relevant apprenticesnips rewired |The Mullard 5 Valve 10 Watt 
as Research and Experimental Mechan ‘ 
United Kingdom Atomix it t 
in —~ al Group, Windscale Works, Sellafield HIGH QUALITY AMPLIFIER 
Cumt 
ELEC *TRONICS Good theoretic 
t c y N tions >) ificat Y P ‘ 
{VALVE (USED) SUPERMET UTILITY RECEIVERS \ Sear ei penetieal “Caetioles an now be heard at 
tum Weepend C Only. P wiring, assembly « testing of tlectror 
> ee econ ~ 7 apparatus Experience of sneral instr 
condition, AL. mak 250 volt. PRICE ‘3 18. 6 calibration an advantage 
cart. paid PHYSICAL.—Experience ndustrial 
AMERICAN HEADSETS. 1, 00 ohms. 1) Dorature, specific gravity, DH atx 
a 716, post pa ledge of vacuum tect 
EX-G.P.0. CANDLESTICK CARBON MIKES 56. of HERAL atc a i i 
; - 
automatic telephone exchange 
WIFE CELLS volt , 4 RATES of pay for 44-hour § 
post paid on entry with early assess 
Opportunities for advancement 
8-INCH P.M. SPEAKERS t Z i a ceiling for a s pn alised few 
6/6, ?.41 giving Setails apprenticeshi } 
‘ t nit al c ons | 
8 CORE RUBBER COVERED CABLE — coene Pores teas ag). que! ang ©*- | who can supply all the parts for under £8 
able for all 5 0/6 per Works Bellafield, Cald », Cumberland. (less valves) 
UNISELECTOR SWITCHES. For aut tic tuning XPERIENCED radio teste Priced parts list available 
“r9 ‘ . , 4 required for production : ; 
wipe, 6 bank, 19/6 and radio apparatus, al nstrument x Ho we cm yah te erase i ~~ by 
y i test pI 4 price ] 
INFRA RED CONVERTER CELLS. ©.\ CVA peers ae ———, © na Lory geet 01 pores, pric from 
C.V.148 14/6 each 48 pply ersonne a g 


ns on ~— Ma nee ww “ wen rT H. L. SMITH oe co. LTD. 
N.B.—Carriage charges relate to British Isl a tee cai eee cian Bae 287/289 EDGWARE ROAD, LONDON, W.2 
in areas West E t wish proyaor Telephone : Paddington 589! 


23 LISLE ST. (cer 2969) LONDON, W.C.2 oe a nce W reles "Co. ‘) >, ‘ 2: Hours 9 till 6 (Thursday | o'clock) 


Closed Thursday 1 p.m. Open all day Saturday The Broadway 


as demonstrated at the Radio Show 


post pa 


amponent Specialists since Broadcasting started 


Near Edgware Rd. Stations, Metropolitan & B akerloo 


+ NGINEERS 
velopment ry c 
hydraulic, pneumati 
involved in this work 
—--MORLEY TRANSFORMERS—— guided missile ada 


QUALITY P.P.0./P TRANS, 20 er Sileorlam a en ato eripiog 

Sa 22.9. SRAM, te. sae "fitmomerica, engines secosonea,«» | RADIO & TELEVISION COMPONENTS 
O70H. te a m. to acme Gu mathematics . is of WE OPERA A PROMPT & EFFICIENT 
_ 2h ens. LF ‘CHOKES, "108 ~ syster ps, A (Ret x; ame oniitaniee eames p MAIL ORDER SERVICI 
H. 100 mA. 10/6. 20H. 150 mA. 12/6 jirecting original work in all above fic “VIEW MASTER” & “TELE-KING"’ specialists 


25 
10/6 MAINS TRANS 1/250 ¥ ASSIST ANT gra wot nd € Easy terms available Stamp (only) for lists 


1m 81). 1) «Ht. Trane, 7/6. ||| $190, oF systems engineer JAMES H. MARTIN & CO., 
Quotations for cpociais end rewinds. P + P.a&P.1 C ANDIDAT ES for and ‘ l . FINSTHWAITE, NEWBY BRIDGE, 
| 2, PAWSONS RD., W. CROYDON, THO 1665 1 honours beet wit ome ctical ex ULVERSTON, LANCS. 
——_ ——-+— ~~ ye Pnce § L a I T I Cal 
experience in sin , 
hould be mechanical 
engineering graduate 
of electronics of great 
WRITE in detail, quoting 
position sou Pp. to rhe DP erson 9 


Crechnical Employment). de Hav a PARALEX ADJUSTABLE 


pellers 


MUTANT cient romsiret ye tas FLY (HOLE) CUTTER 


producing ¢ 


some industrial ¢ ce ble j ece Micro Adjustment 

sraduates considered tarting sé ‘ ’ HSS Toolbit 

£475 to £650 p.a acct 4 qualif 

PAINTON & Co Ltd Bembridge Drive, MORSE TAPER 

12” ISR Kingsthorpe, Northan l SHANK No: | and 2 
EPCHANICAL engine designe r required PARALLEL SHANK 


OE ~ LUKE as assistant chief engineer 


radio nd lect omponents lesirable, i ts 7 
SPEAKER | Hy a. onner , oneal ‘ nenaior Square Tapered 
‘ ~ . | scheme in operation Pr n writ t ! Shank 

Fastener Company) | Stapleford Nottir 

dent vost nee vor KI.IOS.| | Fast A PRECISION TOOL 

DEPOSIT AND TEN FURTHER MONTHLY . D ‘ af 

y : esigner equirec ror ad 
parents oF 16/*.casn price £6. 12. 6 } fecte invwiving eudio-ts Send for illustrated price list to 


| quency ‘power ‘ Or rs, pulse transforme Manufacturers: 
| oil-filled units, e ply stating age \ 


CnC sore? fications and exper e. to The Per LUDFRY LTD. 
PRAD IOCRAF Tfta| | ta Grown's Lane. Allesiey. Coventry. 10, 189, WARDOUR STREET, LONDON, w.1. 


“8 GAEGN GRE LeIcesTeR / | PPADIO and radar testers.—First-class met Tel.: GERrard 2291, 7685 
required for work 
i tion gear and Government 
radar equipment 
Men with 
in any of t 
write, giving full detail 


SENIOR Development Engineers (two New Undrilled 


DEAR MR. fei Sy Sch | pricHr aLumium 


positions write 
tions and 


\ Manager, aller Electrical tnetrument ood All with riveted reinforced corner pieces 
NU-SWIF i ; ose Ave., Slough 10 sizes available All 24° . 
ngineer 5 Sout eact 


ELEVISION r requi i ) Sout! éin fin 0 sin aie 

Of course, we've some fire exting- Wales dealers, f rience , x i 
- 1) agencies held; permar yt fle or mat Bin. x 6in 12in. x 3in 
uishers, but are they up-to-date ? j ‘ied man, and accommodation arranged ' 1Oin. x Jin I4in. x 3in 
Please ask your man to call and check ' J aneevinees aha annie. leaded on 12in. x Bin 12in, x Sin 
them—ahead of that Fire Fiend! ppointment cs » arranged immed idin. x Bin I6in. x 6in 

|| ‘eters answere : ' Obtainable from all good 
1 
l 


Name 


ICROWAVE Engineer reqd oO res Component Dealers. 
b and developme aborator Pelt P 


Add Middx. Applicants should have a good ac: r Wholesale enquiries ONLY to:- 
ress {| background with pre : $ experience of r NORMAN ROSE Electrical Ltd 
MAIL NOW to Nu-Swift Led., Elland, Yorks. 4) “8ve. problems and : ggg 2B we ( rem) . 
: ~ 53, Hampstead Road, N.W.!. 


jualities of leaders Appl ica ants - 4 uld ; te , , . 
E.M.J. Eng. Dev t Hayes, Middx 3 
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CABINETS 


supply any 

to YOUR OWN SPECIFICA- 
The one sstrated can be obtained 
Oak or Mahogany for £19/15-, 
a complete RADIOGRAM including 
a 5-valve 3-waveband superhet chassis, 
3-speed autochanger and |0in. speaker for 

£45 (H.P. Terms can be arranged.) 
end I/- 
Cabinets 
peaxers 


for Complete Catalogue of 
Autochangers and 


(Refunded on receipt of Order.) 


LEWIS RADIO CO. 


120, GREEN LANES, 
PALMERS GREEN, LONDON, N.13. 
BOWes Park 6064 


PITMAN 


Radio and Radar 
ry , 
Technique 
M.A., Ph.D., 
important book, by 
concentrates present- 
knowledge of the essential 
methods and techniques, paying 
particular attention to noise, micro- 
ave waveforms, pulse 
ircuit techniques, and electronic 
ides Profusely illustrated 830 


net 


Chassis 


By A 
M.1.E.F 


an 


Starr 
Phi 
authority 


day 


techniques 


to the 
-Wireless 


addition 


subject 


notadik 


on the 


The Principles of 
levision Reception 
Keen, M.I.R.E., 

An important book 

electronic research 

t entire receiving 

stem is examined stage by stage, 
omplete circuits are given of four 
to-date mmercial receivers, 
ms of colour tele- 

discussed. With 


200 illustrations. 30s. net. 


ip 


| Materials, 


ther books from 


De j 


SIR ISAAC PITMAN & SONS LTD. 


Parker St Kingsway * London, W.C.2 
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! SITUATIONS VACANT 
GS ErIon transformer designer required 
THe of ail types of trans! 
to 3,000 kVA; excellent prospects 
energetic man capable of superv 
, excellent working condit 
canteen, et« est London a 
Applications to Box 8135 


ADIO and television engineer App 
from experienced men in the Lond 
invited by Selfridges, Ltd.; excellent 
conditions; good wages; staff canteen; disci 
on most persona shopping.—-Apt 
erpeees , Provisions Building, Somerset 


up 
an 
inior 
pension 


ations 


ECHNICIAN 
tronics for 
research lab., salary 
ualifications in range 
eighting £20-£30, good 
pp own handwriting 
Dept., Imperial College London 


ADIO and 

required by North 
experience in receiver 
technique advantageous 
fullest details of 
tions, experience 
to—Box 8099 


UNIOR designers 
transformers power 
Specialised training v 
with suitable basic 
Applications to Technica! I 
Transformers, Ltd Twickenham 
worth, Middx 


IEMENS BROS. & Co 

London, 8.E.18, have vac 
fled engineers in the carrier telephone 
mission field; must be capable of c 
staff engaged in research work on new 
ments; salary according to capabilities 
perience.—Quote Ref. 744 


XPERIENCED fault-finders wanted by 
land manufacturers of radio equipment 
permanent posts located in the Midlands 
offered to men with experience of 
control, V.H.F. equipment Write 
experience and vwalary required 
sonnel Manager, Box 7701 


ESIGNER draughtsman, preferat 
rience on electro-mechanical 
and components; H.N.C. (Mech.) 
workshop training desirable, good pr 
conditions.—Full rticulars of age 
and salary required, to Muirhead 
Elmers End, Beckenham 


LECTRICAL /electroni« 
take charge of small 
must have some years 
of manufacturers or 
the following: Cables, capacitors or 
maximum age 535; address 
with fullest particulars 


required with 
em radar 


know ledge 
and to a 


condition 
to 


electronic Laborator 
London manufactu 
design and/or transistor 
applicants should give 
technical training, qualifica 
and minimum salar req e 


required to dea 


Ltd Wo 


ancies for 


engineer 
laborators 


E.11; write 
LECTRONIC engineer with sound kn 
of chemistry required immediately for 

production processe oO emi-cone 
applicants should prefera e age 22 
H.N.C. (El. Eng.) and prepared 
the Newmarket area Detai f 
perience, salary expected. et« t Box 

SSISTANT engineers required 
communication development 

prospects for men with H.N.C 

years’ industrial experience; cx 

according to and experience 

London ares.—Apply in writing 

education and salary required, to 


ABORATORY engineers required 
on all aspects of television and 
broadcasting; exce! 
advancement in 
age, qualifications 
salary, to The Chief 
Wireless, Lid j 
Giltspur St., London, E.C.1 
OUSE provided for suitable 
ing retailer (Manchester 
first-class television service 
a working on own initiative 
pects in expanding organisation 
essential superannuation acheme 
facilities.—State full details of 
ence, etc to Box 7822 
ECCA RADAR, Ltd., have vacan 
with a sound knowledge of radio 
as install engineers and airfield 
engineers, is interesting and 
all lalist training } 
application form 
Radar. Ltd., 53. Southwa 
Bridge Rd., London, 8.E.1 Wat. 6944 3 
NDUSTRIAL television a vacan e 
a television engineer in the age gro 
| within a team working on the design 
trial television equipment Applicatic 
ing tull details of age. experience and « 
tions should be addressed to the Ct 
vision Engineer, Pye Radio Works, St 
Rd., Cambridge. 
RADUATES with an 
physics or in electrica 
guired by the British Thomson 
Ltd., Rugby, for research in the 
power ultra high-frequency valve hi 
should write to the Director of Research giv 
their age, enemas and college, qu 
reference DR. 


honour 


with 


ing 
yting 
(3529 


Bargains ow 
SHERMAN’S 


HIGH PRESSURE 
REDUCING VALVE 


with 0-3,000 Ib 
pressure gauge 

Compressors 
Brand 


AIR BOTTLE 
Tested to 
in. Suitable 


Complete 
per *q in 
for 
Cylinders of Gas, et« 
new and boxed 


Suitable 


- 
sinpressor 


BOMB SIGHT 
COMPUTOR 


Only 


paredia Each 
mag nifleently 
iriving 


shafts, bearing 


ete 


miniature motor 


eater motor, gyroscopes 


All supplied in a strong, 
x LLin 


len transit case 22in high which itself 


OHMMETER ‘ 


liameter 


scales, 


Qyin 


reading 0-5,000 obmea 
0-1 


ontinuity testing 


o>-60 mA 0-38 ¥ 


will 
strong 


iS ¥ suitable 


for « perate 


from 1.5 v. battery, case, 


with full instructions engraved 


19/6. 


back Brand new Carrying 


sling, 1/+ extra 


ALL-STEEL 
TOOL BOX 
Complete with re- 
movable inner tray 
Fitted with strong 
haap, staple and carry 

fies 


, ie 
sin 
, 1 
Sin 
4, 24in 
Sin 


MODEL 


Extremely 


MAKER'S MOTOR 

powerful and robustly 
designed tor measuring only 
din Ifin ifin. Built-in 
variable resistance and centrifugal 
governor. 12 v. d.c. will operate 


AC, Unrepeatable 15/- 
ALL-PURPOSE STEEL SPINDLE 


for ilar 


leal reub raw 
grinder, polisher 37 6 
et 
T match above spindle, 


11/6 each 
SET OF 5 RING SPANNERS 


12 point offset, made of 


the finest chrome vana 
dius BAB tin. to 
——— jin. Whitworth gin 
—_ tin Fully 
——y guaranteed. Set 3 
UNBREAKABLE T SQUARE 


r arminated resin-bonded 


ed stock —————— 


9/11 


Send 3d. for New Catalogue 
WITH ORDER. ¢ 


bevelled edge, 241 “ - 
Indestructible in normal 
use Offered at less than 


cou of materials 


TERMS—CASH OD. lj BEXTRA, 
Phone Orders Accepted (Dept. WS) 
479 HARROW ROAD, LONDON, W.10. LADbroke 1718 


HIGH STREET, HARLESDEN, 5.W.10 


SHERMAN’'S 


SUPPLY COMPANY 
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STANDARD TELEPHONES & 
CABLES LTD. AND KOLSTER- 
BRANDES, LIMITED. 
FOOTSCRAY, SIDCUP, KENT. 
Owing to rapid expansion, we are pleased 
to be able to announce a number of 
—_w acancies See 5 h first-class, 


keen, yo 

VALVE "AP Pi Ic ATION “ENGINE ER. 
22-30, experien i 
: Technique 


Cc IRC UTI ENGINEER 
equivalent for measurem« 
circuits, with spe ial refer 
of electronic devices ir 
MEASUREMENT ME THODS FE NGIN- 
EER. Age 25-35. B.Sc. in PI x Tele 
Engrg. or equivalent, wit! xperience of 
circuitry 
DEVELOPMENT ENGINEERS AND 
PLANNING ENGINEERS \ variety of 
vacancies on a New Project ir mnection 
with Radio Valve, C.R.T. « Radio/TV 
manufacture. Men 21-35 with B.Sc. Hons 
Phys. or B.Sc.Phys./Math Maths., are 
invited to apply Phos« with H.N.C 
would be considered fo of these 
2081s 
IRAUGHTSMEN foun ne with 
Creative Ideas are sought I Ele 
draughting of Radio at juipment 
J > « imenta 
re = O.N.( 
and some D.< ) ‘ 
RADIO ry ME ( oH ANIC Ss. ome 
poetenes ‘ r 
ix-Forces R ADIORADAR 
who wish to make a care¢ 
also invited to apply Similarly qualified 
men required as Test Gear MAINTEN- 
ANCE FITTERS; one required as 
CHARGE-HAND. 
ELECTRICAL INSTRIJMENT 
MECHANIC, Young man 21-35 with 
wide knowledge of meters and standards 
and their us 
Applications to the Personnel Officer, 
Ss." & K.B., Footscray, Kent. 


THE 


CHAFFEY | 


CABINET COMPANY 


63a, CHELTENHAM RD., LONDON, 8.E.15 


TEL: NEW GROSS 4766 


TEN EXECUTIVE DEVELOPMENT 
ENGINEERS * TWENTY ASSISTANT 
DEVELOPMENT ENGINEERS * TEN 
TECHNICAL WRITERS. 


Required to fill positions of importance 
in the Television Transmission Equip 
ment Division of Pye Limited i 
rapidly expanding development pro 
gramme offers well paid appointments 
of absorbing interest to men with 
initiative, ambition and imagination 

The salaries offered are within the 
range £600-£1,200 per annum, but 
vill be considered for 
ssing exceptional quali 


higher figures 
applicants pos 
fications 

If you possess television development 
experience, or writing experience either 
in this field or in electronics generally, 
and you seek full recognition and 
reward for your technical ability, 
then write immediately to Chief 
Television Engineer, Pye Limited, 
St. Andrew’s Rd., Cambridge. 


Wrretess Worip 


SITUATIONS | AL. 


a rt akes 


f necesss 
Box 6637 

T= English 
quire pers 

ents, sub-assem! 


guided 


APPLIC ATION 
th experience 
hanica ! 


TH ale 


to handle 


nd 


KNOWN 


[' LEVISION 
hed 


7H 


D= ; NER. 


| ae CTRONICS 
4 work in e 
artment 
ana nsta 
electroni 


Curl - f 
‘ applicant 
repal ar 
and te 
2/9 
r ting 
Manage 
z Garden 


PTSMED 
uired 


Exons r 
| en of e 
1 ins 


8 upe rintendent, The § i 
Ltd., Cosmos Works, 
Middlesex. 


ar 


NOVEMBER, 1954 


RADIO 
MECHANICS 


wanted for testing 
communications receivers 
and transmitters. 


Apply with full particulars 


REES MACE MARINE LTD. 


OULTON WORKS, 
LOWESTOFT SUFFOLK 


DECCA 
RECORD 
PLAYERS 
Standard or 

L.P. List 
Price £12/1/6 
OUR PRICE 

6 GNS 


POST 1 


p. List Price 10 gne 
OUR PRICE £5/19/6 POST 10/ 
Send stamp for bargain lis! of record players 
RONALD WILSON & Co. 
12 BRIDGE ST., WORCESTER 


PYE TELECOMMUNICATIONS LTD., 
CAMBRIDGE 


invite applications from suitably qualified 
persons for the following immediate 
vacancies 


PLANNING ENGINEER, experienced 
in the layout of H.F. and V.H.F. Radio 


Communications system 


ELECTRONIC ENGINEER, for the de- 
veloping of H.P. transmitting equipment 
The applicant filling this post will be 
responsible for the supervision of projects 
to the production stage and will work under 
the general direction of the Senior 
Engineer 


JUNIOR ENGINEERS. Duties will 
nelude development work on com- 
munication equipments in the H.F 
V.H.P, and U.H.P. fields. These vacancies 
will call for men with design experience 
and with training to Higher National 
Certificate level 


Good working conditions in modern 
factory with sports, social and canteen 
facilities Excellent opportunities for 
further study. Single accommodation 
available Applications, in writing 
stating age, qualifications and experience, 
should be addressed to the Personnel 
Manager 


NOVEMBER, 1954 


A.V.ROE«C? L® 
WOODFORD AERODROME 
CHESHIRE 


Have vacancies in their newly formed 


WEAPONS RESEARCH DIVISION 


EVELOPMENT 


Honours 


; or Engineering and 


nulators 
to take 
sam which 


r Deve 


ngineer with Physics 


» practical experience 


particulars of 


| experience to 


A. V. ROE & CO. LIMITED 


Weapons Research Division 


Woodford, Cheshire 


WEBB’S RADIO 
ARE EXPANDING 


and require more staff ! 

Young men as technical salesmen 

Also a learner aged about 17 years. 

Good wages and luncheon allowance 

Every prospect for advancement. 
Write to the Manager 
WEBB’S RADIO, 

14, SOHO STREET, LONDON, W.1 


WIRELESS WorLD 


SITUATIONS VACANT 

LANNING engineer roqnred wi 

qualifications dealing with 
and similar apparatus, modern fact 
New Town —_ available f 
applicant afte probationary 
write giving | full a Ss, to Pe 
Redifon, Ltd Kelvin Way 
Crawley. 


ar 


HIEF engineer required 

their London laboratory 
sound technical knowledge 
experience to supervise and org 
for television and F.M. devel 
by letter, stating experience, age and 
Beethoven Electric Equipment, Ltd 
dish Lane, Manchester, 18 


A® opportunity occurs in i 
facturing concern i Londor 
engineer, aged 25/35 - = Fg electt 
degree, on development and 

high frequency telecommunk 
associated esting equipment, a 
commensurate with qualification 
ence Apply giving full particular 


NGINEERS required for mainte nan 
design of electronic test 1 
control and savessgne ional 
valves; Inter. B.s Hig 
standard ‘Apply y. givin 
qualifications and 
erintendent ted Edi 
Cosmos Work 
Middlesex. 


LECTRONIC Engineer for 

velopment post with well 
ham company Applicants 
University degree and Save ha 
pulse techniques and digital 
ciples The appointment 
and conditions in a substa 
Pension scheme.—Apply, § 
fications, to Box 8090. 


7. UNIVERSITY OF LEEDS 
chnician quired in the Deps 
Electrica Engineering hee edge of 
essential; wages 74 
figure depending 
Applications, giving 
tion and age, 
ment of Ele 
University, Leed 


NGINEER or Physicist require 

company of world-wide renown 
ham Applicants should e w 
academically and have experier 
mental physics or instrument 
appointment offers good p" ospe 
tions in a substantial organizat 
scheme.—Apply, giving detai 
fications, to Box 8089 


LECTRONIC engineer 

laboratory of new 
Essex, for research on 
transmission systems and allied 
country and abroad, excellent p 
giving details of experience if 
salary to Telefusion (Engineering 
Church Rd., Harold Wood, Essex Ing 
2901. 


X-SERVICE 
leading company in the electr« 


radio-radar 


vacancies for men interested in man 
{and maintenance of radar equipm ent, 


tunities occur in the factory and 
side maintenance field for men wh« 
service training and some theoret 
ledge.—Applicants should write 
details of their experience, et 


LECTRONIC Engineer to work 
Trials Division at _ Edinburs h 
of the work involve conductin 
evaluating the performance 
radar equipment 


in i 
Personne! “Officer Perranti 
Edinburgh. 5 

LECTRICAL Engineer 
degree or equivalent qualifi 
for development 
insulated cables 
telecommunications and 
cations; experience in cable 
able but not essential; lg 
and qualifics 
j T. Glover 
Manchester 
Electrical E 
Research St 
i-experiments 


rk 
r annum 
and experience 
iculars and salary Te 


ECHNICAL assistants (electron 
quired of Final Certificate C 
Telecommunications standard 
ence in V.H.F. and ).H.F 
sating experience in these 
considere opportunity to 
and avoid restrictive 
interview if 
| ments, Ltd., 
Albans 


y Mi 
songacres, Hatfield 
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RELAYS TYPE 3000 


PLEASE STATE RESISTANCE OF 
REQUIRED AND CONTACT BUILD UP. 


MICROAMMETERS 


250 F.8.D. 3)° FLUSH MODEL &§ 37 
Apecially sealed for test meters. Knife edge 
inters, magnetic shield. rand new 55/- 


ovt. Surplus 


Brand new, complete with 10 valves 
Aerial tested. ln makers’ tranait case £11-19-6 
Cee. 10/6 
1 Grade from £9/10/-, according to condition 
RACKS P.O. STANDARD for 191 panel Btee 


hannel «ides, correctly drilled Heavy angle base 
Heig ‘ 10in. or 6ft w Tit. 2in 


KEY SWITCHES 


PROMPT DELIVERY OF ALL TYPES. 
VARIAC TRANSFORMERS. Type 80 ©O. Input 
100/240 v. Output 220 v. 7.5 amps. £6/10/- each 
AERIAL RODS. 12in. long, jin. diameter Any 
number of sections can be fittéd together, 2/6 dozen 
6/- for 3 dozen. Post 1 
sLow MOTION DIALS. “in. Scaled 0-100, reduction 

“) or ideal for wavemeters, signal genera 
while they last, §/6 each, post 1 
190/115 volte, 500 watts 
fully shrouded. New. METVIC, QO/- each, 
Hop ay ae RECTIFIERS 
A., 5/- 


0m 


5 milliamp., 7/6 ea 


VOLTMETERS. 0/300 v. A. 50 cy. Qin. flush, 
oving coll, rectifier type, 9O0/-, post 1/- Als. 
surface-type moving iron with open scale, only 
60/-. Worth double 
MOVING COIL METER with 1 mA movement, 2pin 
flush, rectifier type, scaled 0/100 volte A.C., resiutance 
oO k ’ A very useful basic meter, 30/- 


~ 
r Ai rs 
Os “n> 
iy, thes 
t 


a 


ELECTRO MAGNETIC COUnsERS Post Office type 
6 volte D.C., Sohs 
Many ther types in stock 
t AS 
VEEDER COUNTERS to 9,999 also others up t& 
009 oF 76 ea r t 1 
R.F. UNITS TPE 26 65 Mo's. Variable tuning 
plete w B5/-. Post 2/6 
CONDENSERS. Paper block 8 Mid. 750 volta. G.B4 
Brand *, 10/6 enact 
AMPLIFIERS h-fidelity anit with separate bass 
und t ‘ nt ” ant impedance attenuator 
r setting v eke In metal case with handles 
watt output r dO iv. AC. maine 
int ed f wit anumont British 
4 ets Less valves 


I alfor P.A e 
£12/10)- r complete with all valves, £15/12/6 


ROTARY CONVERTERS. Input 24 volts D.C., output 
ta A 0 en, 100 watt, 98/6 each. Ala 
sliable with 12 volt input, carr. 7/6 
LISTS sven ee Motors, Meters, Telephones 
b ’ elaye 


-otentiometers Kenistan en 


mn WILKINSON | 


ROYDON) LTD. 
19, LANSDOWNE ROAD, CROYDON 
Phone 


Telegrams 
CRO 08639 ‘WILCO’’ CROYDON 
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QUARTZ CRYSTAL UNITS 


Type 
B7 


The type 87 unit is mounted in the standard B7G 
valve envelope and is hermetically sealed and 
fully evacuated 

Available for the frequency ranges from 100 ke/s 
to 500 kc/s. and from 3 Mc/s 16 Mc/s. Gold 
electrodes applied by cathodic sputtering give 
permanence calibration. Normal adjustment 
accuracy 0.0! Max. adjustment accuracy 0.003 


to 


° 


Early delivery can be given of some frequen- 
cies, and we will be pleased quote for 
your specific requirements 


THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Telephone Cables, etc 
MALden 0334 QUARTZCO NEWMALDEN 


to 


ad 


100/850 
Write for 
interesting leaflet JUt 

16 page Manual (How 

560 electrical tests) 1/- | 


FREQUENCY MODULATION TUNER 


Full Building Instructions, with Photographs, 
as featured recently in two articles in “ Radio 
Constructor" 3/-. COMPLETE Set of Parts 
including 4 valves and 2 matched crystals 
87.2.6. IF T’s—Ratio Detector and all coils 
£1.0. Chassis 


‘ Completely drilled 8/-. 
Jackson Bros. Dial and Condenser 81.5.3, 


G. Blundell 7, Sunnyside Gomes, Child's Hitt, 
London, N.W 


—PRECISION SHEET TN TORK- 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications. 


Vv. W. BEAMISH 


Shardeloes comm, Shardeloes Rd,, New Cross, 
London, 8.E.14 
Telephone: TiDeway 4796 


MORSE CODE Training | 


COURSES for BEGINNERS 
and OPERATORS, also a 
SPECIAL COURSE for passing 
the G.P.0. Morse Test for 
securin an AMATEUR’S 
TRANSMITTING LICENCE. 
Send for the Candler 


BOOK OF FACTS 


it gives details of all Courses 


Fees are reasonable. 
Cash Monthly 
Payments 
THE CANDLER SYSTEM CO. 
Gaw) tm ABNesON RD., 5 aetna 
LONDON, 
ogg 


Terms 


Candler System Co msi U.S.A 


| struction of specia 


| established company, 


| Apply 


ment 
1B 
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8! TUATIONS VACANT 
technicians required by Internationa 
Ltd., for overse as service; perma 
ensionable positions, inclusive salar 
from £894 per annum 21,3 

tax free according 

accommodation 
generous U.K 
whom replies 
quoting RT to 
W.l 


ADIO 
Aeradio, 
nent and 


COPPER 


ENAMELLED 
2 oz 4 oz 
4 


to 


ified 
sent 


candidates 
pleas 
40, Park 


Qua 

be 

Persor Officer, 
chiefly 
lers 


required 


ERVICE Engineer 


for mat 
tenance of hi J 


and 
theoret ce 
ty fe 


CVew—-—VOneuvs 


ircuit diagrams 
keen junior 


1 

! 

| 

! 

1 

| 

| 

| 

" | 
television 1 f ndor 2 
2 

2 

2 


our 


to 
Commencing 

annuation and 
ment ee 
Lavender Hill, 


RR A010- at abc 
No rt Lo ndon ifacturers 


education = techn training 

holding or study 

cations Apply stat 

tion, experience and 

(which latter wil 

applicants for inter, 

he amount offered 

Box 7402 
RACTICAL 

work on 
to diagnose 


4 
5 
6 
7 
8 
9 
| 

| 

i 

3 
5 


ee 


a‘) . SR dd 
eu 


WN NR DD we we we we ee ee ee 


Wires to 48 SWG available 


COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
All gauges available 
B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES 
ALL DIAMETERS. 


SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


engineer 


electronic 
test 


engineer requir 


@. and above, a 
rite, quoting r 
mne/ Manager 
Smiths a 3 t 
Cleeve, near Cheltenhar 
AVE you a 
advertising 
good electronik 
and r 
mn a ariety rlectroni 
associated component the 
manent, and carries with i 
assurance rite y 
experience require 


and 


‘TANNOY’ 


SOUND EQUIPMENT 


and 


ICROWAVE 

to take charge 
lepartment; must 
mechanical knowledge 
guide sections 

illators mixer 

advancement witt 
London area At 
experience and salar 


15, Hill St., Londor 
6 le LEVISION engineers with 
workshop experience 
organization real tunities e 
vancement in devel ympany 
graded in aenerdns e with experience 
bility; pension scheme n operation 
should write in fir nstance 5s 
j of past experience know eda 
Birmet Television Manufa Co., Lid 
Lavender S.W.11 


SENIOR engineer rec 
2 development of 
munication equipment 
engineer of degree 
radio circuitry 
is permanent 

irate with 
perience ocation 
writing tating as ec 
required, to Box &% 


RAUGHTSMEN 
tunity to 


inspe 
nave 


Tells you what's going on clearly 


wo 


WEST NOR 


Telephone 


outside 


uired by 


large 


CABINETS 


We specialise making HIGH CLASS 
cabinets to individual specification, particu- 
larly in the high fidelity field 

Competitive Prices 
ALAN CRANSTON (Cabinet Makers), 


20, Lorrimore Bidgs., Olney Road, Walworth, 
Phone : RODney 2349 LONDON, 8.£.17. 


in 


ong term 


jucation 


BRASS, COPPER, DURAL, 


ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small List on application 

H. ROLLET & Co., Ltd. 
6 Chesham Place, S.W.1. SLOane 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS 


rec excel 
rience 
wide 


juired 
broaden expe 
ducts avoids restrictive 
vacancies for seniors 
Ordinary Nationa! 
transport routes 
amenities; Saturday 
Marconi Instr 
Hatfield Rd., St. Al 
HE electronics departr 
facturing compan 
and experienced senior 
and electro-mechanica 
developments in internal 
strumentation work; the 
pleasant countryside on 
1ampton; a superannuat 
tion; initial salaries w 
ability, and there are 
advancement Box 7177 
OUSING assistance 
trical foreman w 
perience in radio indus 
electrical control gear 
installation required 
materials handling vehicies 
listrict l nour Londor 
advancement canteer 
Please write, giving d 
present salary, salary 
to Box 8092 
cMICHAEL 


nterview 
ment Ltd 


3463 
ns 


commer 
company is s 
the outskirts of 
op heme is 
be commen 
ppor 


* 


good 


will 


*“Radiospares” 


Ouality Parts 
The 


Service Engineer's 


manufacturers 
pleasant 


required 
RADIO. Ltd 
and junior engineers in 
division laboratory at Slough 
perience in the fleld of 
uding communications 
working with Government 
hief ualifications reau 
age and full details of training, qualifi 
and experience, to the Chief Engineer 
Division, McMichael Radio, Ltd 


require 
their eaquit 
training and 
applied electron 
and experience 
Departments 
red,—-Write 


First Choice 


are 


” 


uc 
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— THE MODERN BOOK C0.— 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 
TECHNICAL BOOKS 


Transistors and Crystal Diodes: what they 
are and how to use them by B. R. Bett- 
ridge. 5s. Od. Postage 3d. 

Unit Constructed TV Receivers by E. N. 
Bradiey. 6s. Od. Postage 4d 

Radio Laboratory Handbook by M. G. 
Scroggie. 25s.0d. Postage 9d 

Mullard 5 Valve 10 Watt High Quality 
Amplifier Circuit. 2s. 6d. Postage 3d. 

Radio Engineers’ Handbook by F. E. 
Terman. 52s. 6d. Postage Is 

Radio Valve Data: NEW EDITION com- 
piled by “Wireless World.’ 3s. ° 
Postage 3d 

Telecommunications Principies by R. N. 
Renton. 37s. 6d. Postage Is 

Audio Anthology: Vo!l.! & Il. 
Postage 9d 

The Radio Amateur’s 
by “ A.R.R.L.”’ 


16s. Od. each. 


Handbook, 

30s. Od. Postage Is. 

Handbook of Line Communication: 
Vol. | by The Royal Signals. 30s. Od. 
Postage Is 

Mathematics for Telecommunications: 
Vol. | by D. F. Spooner & W. H. Grinsted. 
10s. 6d. Postage 6d 

Radio: Vol. |i by J. D. Tucker & D. Wilkinson. 
10s. 6d. Postage 6d 

Practical Television Engineering by S. 
Helt. 60s. 0d. Postage Is 

Radio Data Charts by R. T. Beatty revised 
by J. McG. Sowerby. 7s. 6d. Postage 6d. 

Please write or call for our catalogue 


19-23 PRAED STREET 
(Dept. W.11) 
LONDON, W.2 
PADdington 4185 

Open all day Saturday 


1954 


"Phone 


| O.N.C, 


|} ances, etc., 


| broaden experience in a field of great 
| and variety and 


| joining Marconi 
ig 


} cants 
| metal 


| s facilities available near factory 
ison 


| sales assistant; 


| electronic development engineers for 


Most types of coil winding undertaken. 
Very quick deliveries, small or large 
quantities. Transformers, Chokes, Solen- 
olds, Relay Coils, etc., wound on your 
own bobbins or formers for your own 
impregnating (varnish) on 
all work done if required. Best quality 
material used. Single prototypes made 
to high standards, regulation and cool 
running, etc. 


assembly. 


FOR CATHODE RAY TUBE FAILURES 
Special low capacity secondary winding for 
Heater Cathode shorts to restore picture 
after this fault has occurred. All Primaries 
tapped, framed and tag panelled. 200/250, 
2v.at2a,4v.at2a.,63v.at2a., 108v. 
at 0.3 a., at 29/6 each 

(Discount to trade) 

EMISSION REJUVENATORS. 200/250 
tapped output tapped in steps. 2 v. to 24 v. 
to 2} v. at 2a., at 35/6 each 
Output 200/250 tapped in } steps 6.3 v. to 
7 v. to 8 v. up to 9 v. at 2a., at 37/6 each. 

(Discount to trade) 

Both space wound for Heater /Cathode shorts 

also 

T.V. HEATER TRANSFORMERS. 200/250 
6.3 v. at 7 a., 0-2-6.3 v. at 2a., at 19/6 net. 

T.V. AUTO TRANSFORMERS. 0-190- 
210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v., at 
2a., at 27/6 net 

T.V. FRAME TRANSFORMER. 
magnetic deflection, suitable for 
home constructed sets at 15/6 net. 

FULLY SHROUDED, 200/250 _ input, 
3500/9350 v. at 150 mA., 6.3 v. Sa., 5 v. 3a. 
49 6 net 


NORTHERN TRANSFORMER CO. 


215 BARKEREND ROAD 
BRADFORD, YORKS 


60H 
most 


WIRELESS Wor D 


SITUATIONS VACANT 
ECHNICAL Assistant required by large firm 
«f{ cable manufacturers for the testing of 

high-frequency and land communication cables 
previous experience in cable testing essential 
standard in electrical engineering would 
be an advantage; salary in accordance with 
qualifications and experience; five-day week 
and pension scheme.—Details, quoting refer- 
ence CD/1, to: Staff Officer, The Telegraph 
Construction & Maintenance Co., Ltd., Telcon 
Works, Greenwich E.lu 3528 
RRaAvi10 and electrical department of Brit 
company operating in Centr 
require experienced man; qualifications incl 
expert io knowledge, practical 
maintenance of refrigerators domestix 
and salesmanship; four years’ 
tract with passages, housing, paid leave, 
etc.; commencing salary according to experi- 
ence; pension scheme; low income tax; healthy 
climate —Write 2492, Wm 2orteous & Co 
Glasgow {3567 
LECTRONIC 


engineers required excellent 
opportunity 


for men of degree standard to 
interest 
techniques 
avoided by 
Instruments, Ltd., who pro- 
duce ht current communications, measuring 
and test apparatus for a wide range of require- 
ments; Saturday interview if required A ply 
Marconi cements. Ltd., Longacres, Hatfield 
Rd., St. Alba: 3465 
RAUGHTSMAN required for detailing 
mechanical and electrical assemblies; must 
be capable of reading electronic circuits; appli- 
with any F he experience on sheet 
cubicles, wer supply units, in- 
duction heaters 4 3 © and television layouts 
should write stating age Pend full details of pre- 
vious experience and technical training; hous- 
area.— The 
Swan Electric Co., Ltd., Eastern 
dustrial Area, Harlow New Town, Essex 


LLD-ESTABLISHED British company in Far 
Eaet requires the services of a technical 
candidates should preferatly be 
between the ages of 23-27, of good education 
and have a general knowledge of some of the 
following: (a) Broadcast and telecommunica 
tions equipment; (b) Television (c) Cinema 
equipment; (d) Light electrical engineering 
sales Oy i advantage.—Write in con- 
none Box “* /28,"’ c/o 95, Bishopsgate 
[3 


75 


involving 
Specialization 


latest 


restrictive can be 


> 


vend GENERAL ELECTRIC Co 


Ltd., Bre 
Lane, Coventry, 


wns 
requires senior and 


Junior 
work on 


guided weapons and particularly 


like projects, 


| in the field of microwave and pulse applica 


tions; mechanical development engineers, de- 
signer draughtsmen and draughtsmen, prefer 
ably with smperiente of radar-type equipments 
also required for the above projects; salary 
according to age. qualifications and experience 
Apply by letter, stating age and experience 
to the Personnel Manager (ref. R.G.) 10259 
E" sECTRONIC engineer is required for work 
in the research laboratory of a progressive 
East Midlands firm on the design and develop- 
ment of electronic measuring instruments and 
of circuits for automatic contro! systems, etc 
the post should prove most attractive to a man 
aged 25-30, who has obtained a good degree 
and has had some experience in servo systems 
electronic motor control and/or magnetic 
amplifiers; a salary up to £700 depending on 
qualifications is offered; the post is pension- 
able.—Please write, stating age, experience 
etc., ‘ox 2J J 9847, A.K. Advg., 212a, Shaftes 
bury Ave., London, W.C.2 3541 


DE>SIGNER draughtsman required for desigr 
and development of test gear to meet pro 
duction demands of thermionic valves and 
cathode ray tubes; applicants should have good 
mechanical knowledge with previous experience 
in mechanical and electrical interlocks, com- 

nent layouts for power supply units up to 
Okv 50 cycles and F. or induction heaters; 
housing facilities available near factory area 
write stating age and full details of previous 
experience and technical training to—The 
Edison Swan Electric Co., Ltd., Eastern In o 18- 
trial Area, Harlow New Town, Essex 587 


RITISH TELECOMMUNICATIONS 
SEARCH, Ltd., 
tomed to 


RE- 
require draughtsmen accus- 
treparing production drawings from 
component layouts or engineers circuit infor- 
mation; applicants must have had several years 
experience in the electronics drawing office of 
a manufacturing organisation, preferably en- 
gaged upon ccrrier or communication 
equipment; they should have practica! 

ence and a echnical education up to - 
Standard; salaries in excess of current A.E.8.D 
rates will be paid to suitable applicants j 

to Director of Research, Taplow Court 

Bucks 


INISTRY OF TRANSPORT 
AVIATION .-Radio technicians 
required at aerodromes and radio 
U.K Special training courses for 
nicians with basic quals Interesting 
progress providing electronic aids to nav 
Prospect of permanent pensionable posts 
of pay (London) from £350 pa. at age 
£445 at 25. rising. suoject to qualitying t 
£540. Rates slightly lower for provinces 
didates aged 19 or over with practical 
ence in maintenance of radio or radar 
ment should apply to any Employment 
change, quoting estminster 662 {3508 


AND CIVIL 
(men only) 


| ROTA 
| input, 230 volts A.C. output. 


| 47/6 each, post 1/6 
| MAINS TRANSFORMERS, 200-250 


GALPIN’S 


ELECTRICAL STORES 
408, HIGH STREET, LEWISHAM, 5&.E.13 
Tel.: Lee Green 0309 Nr. Lewisham Hospital. 
TERMS: CASH WITH ORDER. NO C.O.D 
All goods sent on 7 days’ approval against cash’ 
EARLY CLOSING DAY THURSDAY 


CONVERTORS, 400 watts output, 24 volts 
D.C. input, 50 volts 50 cycles | phase output. 
Complete with step-up transformer from 
volts co 230 voles at 400 watts. £12/10,- each CF. 
Ditto 200 warts. £9/10/- each C/F., fully guaranteed. 
RY CONVERTORS. 230 volts D.C. 


50 cycles | phase at 
250 watts. £15 each C/F. 
MAINS TRANSFORMERS saectnd input 
200/250 volts in steps of 10 voles, output 350/0/350 
volts, 180 m/amps., 4 volts 4 amps., 5 volts 3 amps., 
6.3 volts 4 amps., 45/- each, post 1/6; another 
3500350 volts 180 m/amps., 6.3 voles 8 amps., 
0/45 volts 4 amps., 45/- each, post 1/6; another 
500/0/500 volts 150 amps., 4 volts 4 amps., C.Th, 
6.3 volts 4 amps., C.T., 5 voles 3 amps., 47/6 eac., 
post 1/6; another 425'0/425 volts 160 m/amps., 
6.3 voles 4 yr C.T., twice 5 volts 3 amps., 


volts 
input, output 400/0/400 volts, 280 m/amps., 6.3 v. 
Ba.2v.3a.,,5v.34a,4v.24a,4¥.2a,, the last 
two heaters insulated at 8,000 volts, 85/- each; 
another 200/230 volts input, output tapped 0, 
9, 18 voles at 4 amps., 25/- each, post |/-. 
MAINS TRANSFORMERS. 200250 volts 
input, 300/0/300 volts 150 m/amps., 6.3 v. 4 a., 
4 v. 2 amps. output. Makers Rich & Bundy. n6é 
each, C/paid 

HEAVY DUTY L.T. OUTPUT TRANS- 
FORMERS, 200250 volts Input. Output a 


| combination of 6, 12, 18 and 24 volts at 30 amps. 


£426 each. C/paid 

Another Input as above, Output 0, 6, 12, 
volts at 12 amps., 55'- each, post 2/-. Another 
Input as above, Output 0, 6, 12, 18, 24 voles, 6/8 
amps., 46/6 each. 

HEAVY DUTY L.T. TRANSFORMERS 
suitable for rectifiers, soil heating, etc. Input 


18, 24 


| 200/250 volts, Output a combination of 6, 12, 18, 


24, 30, 36 volts at 15 amps., 67/6 each, post 2/6. 
Another Input and Output as above but at 6 amps., 
47/6, post 2'- “aosner capes and output as above 
but at 4 amps., 36/6 
EX-RADAR MAINS TRANSFORMERS. 
Input 230 voles. Output 4 or 5 Kilo-volts at 30 
min., also 3 L.T. windings 4 v.2a.,6.3 v. 24.2. 
2 a. these transformers are capable of a larger 
output than stated and are immersed in oil 
£3 15\- each, carriage 5/-. 
1,000 WATT AUTO WOUND VOLTAGE 
CHANGER TRANSFORMER tapped 0/110 
200/230/250 volts. €5/15'- each. carriage 4/6. 
1,500 wate ditto, £7/15/-, carria p: 7 
350 watt 55/-, 500 wart 7. t 45/-. 
HEAVY DUTY SPOT “WELDER TRANS- 
FORMERS, input 200 tt volts. OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 voles at 120/150 
amps. New £6/15)- each, p.4. e 6'- 
LIGHT ARC WELDING TR \NSFORMERS. 
Output 40/60 volts, 30/49 


200/250 volts ane 

amps, €7/5'- each 

MEDIUM SPOT WELDING TRANS- 
FORMERS, input 200/250 volts, OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 voles at 50/70 
amps. New €52'6, C’paid. 

METERS. Moving coil, 0 to 14 amps., 18/6 each 
Ditto, Moving tron, suitable for A.C. 0 to 30 
amps., 25/- each. Another moving coil, 100 to 
250 amos., D.C. 35+ each, all 4in. scale. 
DIMMER RESISTANCES. we type 2,000 
watts rating, 45/- each, carria; 

PRE-PAYMENT | - ELECT he LIGHT SLOT 
METERS, S'H, reconditioned, —_— tariff. 
10 amp. load, 200/250 voits A.C, 55 

ELECTRIC LIGHT CHECK METERS, useful 
for sub-letting, garages, etc., all for 200/250 volts 
A.C. mains, 5 amp. load, ae om :10 amps., 22/6; 
20 amps., 27/-; 25 amps 

EX-U.S.A. ROTARY. "CONVERTORS, 12 
volts D.C. input, outputs 500 volts 50 mA 275 v. 
100 mA. Complete with smoothing, neé each, 
carriage 26. As new. 

Ex-NAVAL ROTARY CONVERTORS, i/0 
v. D.C. input 230 volts A.C. 50 cy., | ph. 250 
watts, output. Weight approx. 100 ibs. €12/10/-, 
CIF 


Clients in Eire, please allow at least double the 
carriage stated to allow for customs clearance 
chor ges. 
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—~SPECIAL OFFER-— 


0.1 12,000 volts D.C. 
test Mansbridge 
Condensers. 
Height 64in. Width 
3hin. Depth 2tin. 
Fixing centres 4in. 
price §'6 
postage | 


Special prices for quantity 


RADIO TRADERS LTD. 


23 Wardour St., London, W.! 
(Coventry Street end) 


Phone GERrard 3977/8 Grams Radiotrade "' 


UNIVERSAL METER SHUNTS 


for | mA x 100 Ohm and 500 «A 500 Ohm 
meters Accuracy |°% Five Range model 
No calibration or adjustment needed. SSIA 
(1 mA) covers 2, 10, 50, 200 and | 000 mA 
$502A (4 mA) covers |, 5,25, 100 and 500 mA 
Price 15/- each 
Trade enquiries invited 


R. MASSEY, 56, WAKEFIELD AVE., HULL 


Casco 
INTER-COM & 
SOUND Qauiusos 


LOnt DON, Sw9 


BRIGHTON TERRACE 
6 691 


HONE BR 


= Approved 


TRANSFORMERS 
of all types up to 25 KVA for Single or Three 
hase operation, Phase Conversion, etc 
MAINS 
and Special Purpose Transformers for 
Radio Equipment; Chokes, etc 
COILS 
for Contactors, E.M. Brakes, Air Valves, etc 
Coil WINDINGS for all purposes 
SOLENOIDS 
for A.C. and D.C. Operation 


W. F. PARSONAGE & Co., Ltd. 


INDUCTA WORKS . Park Rd Bloxwich Walsall 
Telephone : BLOX 66464 


Output, 


, and 


TAPE RECORDERS 


Your leading Northern Specialists 
can supply all leading makes from 
stock. 

Guaranteed component parts 
for the amateur and professional 


constructor. Also HI-Fi-delity 
amplifiers. 

Service and advice after sales. 
Call for free demonstration and 


advice. 
ALLEN-DIXON 
SALES - ELECTRONIC - SERVICE 


229 OXFORD RD., MANCHESTER 13 
Telephone : ARD 4269 


| 18-20 


} porary allowance of 10% 


|} also VHF equi 


|} Cations 


| technical 


| quoting 


| possessing 


} accordance 
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SITUATIONS VACANT 
LECTRONICS tec hn jan for el pestro-phyaio - 
logical \ . 
artment 
and l 
ecord) equipment, and t J 
ment of new research apparatus; wide know 
edge of electronics techniques desirable, EE 
EMG/CRO-—photography; sa ary in range Ea 
£545, Sceording to expe e th eug jeannus 
tion Apply, I , hy 
Department of "p hy slology, Middlesex 
Medical Schoo London, W.1 
OUNG men with good knowledge of A.C 
theory and/or experience in radio, higt 
frequency communication or im flei< 
required for limited number of vacancis 
inspection devartment of electrical comm uni 
tngimerin ation in 7 
permanent employment. "offe red wi th 
my of advancement, applicant 
lave completed their miiit 
write giving ful: detai rf 
to ox No. 154, Dorland 
Regent St., London 
LECTRONIC 
knowledge of low 
quired for work on design ar 
electronic units fc ervo con 
dates should have r yractical 
and gualifications f 
or City & Guilds 
means essential 
quoting reference 
to: The Personnel 
ployment), 
field, Herts 
DE VELOPMENT T est ishment, assoc 
e grout compenies and 
Lond n draughtsmer 
experience in 1 of electr 
apparatus and prefera! 1 @ knowledge 
radio or line commun tion equipment 
offered will be comme with experien 
and qualification Detail condition 
ervice which include heme assist furt 
education 
iew Good 
Apply Box No. 962 
18/20, Regent 8t., 
INISTRY OF 
technicians 
novel duties of 
nm connection 
veapons quals 
recognised engineerir 
lent in electronics, 
theoretice 


Hosp.t 


ge and experien 
Advertising 
8.W.1 

with 
equency 


sound | 
tec hniqu es 
i dev velopenens t 


engineer 


‘ 
expe rie nee 
i. 
number 


Manage 
de Havilland 


sol sught 
Em 
Hat 
34 


of ars 

(Technichal 
pellers, Ltd 
ated 


require 


with 


interv 


promotion; si 
opportunities to compet 
arise App.y any Er 
Westminster 1 
JLECTRONICS.—An exceptional opport 
4 is offered to a young electronic engineer 
ability and ambition to act in a 
managerial capacity as head of a rapidly er: 
ing department engaged in new development 
in this field, commencing salary up to £1,25 
per annum, according to qualifications ar 
experience, prospects depend upon initiat 
and personal efforts in building up succe 
business, staff pensions scheme in operatior 
applications, which must state full particular 
of qualifications and previous experience 
be treated in strict confidence.--Box 8124 
x 


XPERIENCED engineers tre invited t 
apply for a position where energy. ski 
and initiative will be well rewarded; the work 
relates to the development of television com 
ponents and circuits and the design of com 
ponents for large-scale production; previo 
experience of television receivers is requirec 
preferably in respect to means of scanni: 
and focussing; the position is a permanent on 
which offers scope for advancement to a seni 
position; the commencing salary wil 
with previous expe rience, 
a@ generous cnd progressive : 
full personal partic ulars 
Manager, The Plessey Co 


DMIRALTY—ROYAL NAV 

SERVICE.—Experimenta! Officers 
tant Experimental Officers required 
mental Establishments in London 
Weymouth area: Jloucestershire 


np ment Exche 


AL 


and & ar 


Physicists (particular 

didates must be British je 
—minimum of H.S.C. (Pass 

near equi valent an ‘advantage 
tmen) F £720 oT A 


£290. - £645 All 


F wo i § 
5a vat 
degr = “HN Cc 
London sala 
». (according 
appointments are 
but with rome opportunities t« 
established post Apvlication f 
8., Technical and Scientific 
King St., London, 8.W.1 


age) 
established 
pete for 
rom M.L.N 
ter (K). 26 
A247/52A 
ADIO mechanic required for 
Police Force in the rank of 
a tour of 5% years with possibility 
manency:. salary scale (including pre 
of salary) £715 risir ig 
o £825 a year; free passages and uniforr 
income tax; candidates must be unmar 
between 21 and 28 years of age, of sc 
shysique and good education they must 
Parnitiar with signal gene: ve 
anometer and battery charger equll ment 
ment similar to Pye & 
704 (Fixed Unit) and Pye Series 
(Mobile Units).—Write to the 
4. Millbank, London, 5.W.1; 5 ! 
in block letters, full qualifications and 
perience and quote M1/56551/WF 


ator t 
and 


ex- 


‘CABLE 


The majority ot posts are for Engineers and 
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ELECTRO-MAGNETIC COUNTERS. Wil! count up to 
9999, will Npreead from 3 volt battery upwards. Coil 
esistance 3 Bargain, 5/- each, post 0d 
SYNCHRONOUS 3 MAINS MOTORS. 209/250 volte A.C 
Prepayment m — type, has wae of precision gears 
acienti 12/6 cach, post 1 
U $ A. THROAT micROPHONES. Carbon 
1/9 « 2/- dozen 
Genmasivm piobEs 
Reduction larger 
D c MILLIAMMETERS 


I am nt, §/- each t 


type, 


lear, post 9d. 48/- dozen 


R . METERS Ps amps. Bx-equipment. §/- each 


- Jozen pet 4 1 
— a P. | woke ‘rev & equipment. 3/6 each 
SIEMENS HIGH SPEED RELAYS. NEW. In metal 


cases with terminal box, oe ohm ene gap adjuster 
7/G each, post 9d. J2/- 
MOVING IRON auierens.” NEW. 
~., few only. Will read on 
" 12/6 each, post 9d 
THE SCIENTIFIC INSTRUMENT CO. 
All letters 16, Holly Road, Quinton, Birmingham, 32 
! showrooms s, 863, Bearwood R4., Smethwick, 41 


Callers 
woo 


scale 
or DA 


2yin 
AA 


CHEAPER IN 
SMALL COILS 
All prices per 100-yd. lot. 
7/029 
W/E 


No co 


under 25 
requested 


Twin Plat 


yda. 

3/ 

3/020 «= 6WWIE 

: . 42 - 3 109 - 

Flat 107/- 
ngle V.1.R . 23/- 

EARTH WIRE 7/029 tinned ox 


than a 1. lot , ae 


1 ¢ 
pper, 8/- a 100 ft. | lot. If leas 
wid 6 per cent. to any price 
Ben her cables, flexes, wiring accessories 
BRITISH DISTRIBUTING Desk ¥) 501 Green Lanes, 
London 


‘ARK AYE 


RADIOS PHONOGRAPHS 
TEST EQUIPMENT HI-FI 
Write for FREE Brochure 


WORLD'S FINEST 


KITS 


TY 


Radio Kits. Inc. + 120 ceoar street 
NEW YORK 6, NEW YORK « U.S.A. 


BASS REFLEX CABINETS 
in Walnut, Mahogany or Oak. 
12in —— Model €10 0 06 
49 10 © 
0 ao oo 
Complete Range of Bass Reflex 
Cabinets. We can finish in period 
or contemporary styles 
CORNER REFLEX CABINETS 
for Axiom 22 and Axiom 150 
Mk. I! veneered and French po- 
lished from €15, carriage paid 
Cabinets made to order 
Armstrong Chassis and Amplifiers 
The Leak TL/10 Amplifier 
LOUDSPEAKERS 


H.P. Terms available. 


A. DAVIES & Co. (Cabinet Makers) 


3 Parkhill Place, off Parkhill Road, London, 
N.W.3 GULLIVER 5775. 


Whatever yo or experien must tread 

: ENGINEERING 0 OPPORTUNITIES. ” "Pull detalle of 

easiest way to pase A-LMoch.5. 
Genera 


(Electrical, Cert 
14 “NO PASS — no? PEE" 
4 PAGES terms and details of 
Coursesin ali branches 
Fr of Engineering— 
Mechanica! , Electrical, 
to., 


lessthan £15 week, tell 
as what intereste you 
and writefor your copy 
of 
Ce. 


B.LE.T. 


7 Oe House, 29- 
«ot s Lane, 
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SITUATIONS VACANT 

INISTRY OF TRANSPORT AND CIVIL 
AVIATION .—Radio technicians (men only) 
eguired at aerodromes and lo stations in 
, Special training courses for keen tech- 
nicians with basic gues. interesting work in 
progress providing electronic aids to navigation, 
opportunities for advancement and ong of 

permanent pensionable posts; rates of pay (Lon 
jon) from £3350 p.a. at age 19 to £445 at 25. 
subject to qualifying test to £540, rates 
r provinces, candidates aged 19 or over 
with practical experience in maintenance of 
adio or radar equipment should apply to any 
I yinent Exchange quoting Westminster 
(3625 
ENIOR and Junior Electronic Engineers are 
requir ed for interesting and varied work in 
the Nels on Research Laboratories, The English 
Electri ) d., Stafford. Applicants should 
have | a SO ound workshop experience, some know- 
ledge of drawing office procedure, and minimum 
jualifications of Higher National Certificate 
Duties involve responsibility for the engineering 
: totype electronic equipment and 
ion of manufacturing information 
yffer scope for advancement to men 
ve and ability Salary, according 
ns and os ence, comparable 
levels. rite with full details 
Dept. C.P.5., 33 trand. 
(3485 
Scientific Officers 
A.F. Station near High Wy- 
and in Norfolk, for operationa 
and theoretical studies in fleld 
communications and general electronics 
Qualifications: Pirst or Seco ass Honours 
degree in physics or electrical engineering 
Within range £445-£815. Post unestab- 
with possibilities of establishment 


Ministry requires 
1a) at R.J 


Bucks 


we 


d 
rough Clv Service Commission for success- 
fu andidate whilst remaining under age 31 
Opportunities for promotion hi 
posts on staff of Scientific 
ws nistry —Appli cation forms, quoting A1l09/54A 
om M.LN.S.. Technical and Scientific Regis- 
(K), 26, King 8t., London, 8.W.1 Closing | B 
jate 13 November, 1954 ($461 
Bic TRICAL engineer or = ist required 
Minist Supp! ondon ead- 
larters to m techn Ica and ytandard- 
sation records supervise a small library 
and information service. Qualifications—Higher 
Schoo! Certificate (Science) 3 oguiveles’ but 
possession of a degree or — ~¥ Nationa) 
Certific ate in s ectrical Engineering or Physics 
ay be an ¢ ntage. A good knowledge of 
electronics, ticularly radar and radio and 
experience writing and editing technical 
equired. Salary within Experimental 
range (minimum age 
somewhat 
Regis eT 


quoting D.485/5 


4 


BRITA 
Really compact, size only 11° 
Weight 6 Ib. 
Incorporating the very latest in Deck design 
and fitted with new type super heads giving 
high quality reproduction. Just the Deck you 
have been waiting for at the right price. 


£10.10.0 


> - | 
Send stamp for details of this and Amplifier to 
suit the E.W.A. Decks to: 


E.W.A. 
266 Warbreck Drive, Blackpool _ 


METER 
tof REPAIR 
SERVICE 


ALL TYPES and MAKES 
Single and Multi-Range 


Phone for immediate service 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVIOE 


329 Kilburn Lane, London, W.9 


Tel.: LADbroke 4168 


WIRELESS Wortp 


Tie 
xe of 


nsionable employment 

in salary scale Feit: ing expatriation y) 
os 210, rising to £1,515 a year, or (b) on ton 
(in- 


passages for 
officer and wife; assistance towards cost of | 
children’s passages or gran’ up to £150 annu 
all for maintenance in U liberal leave on 
full salary. Candidates must hod C. and G 
Intermediate Certificate in Telecommunications 
Engineering and have passed the final pape 
in (1) Line Transmission II, or (2) Telegraph; 
Il, or (3) Radio IV, and should have had con 
siderable experience in the maintenance of 
V.H.F. multi-channel equipment 
carrier and ’. telegraph equipment at 
j FP. terminals.—Write to the Crown 
4, Millbank, London, 8.W.1. State age 
in block letters, full qualifications, and quote 
M2C/30626/WF Candidates at present em 
ployed by the G.P.O. should submit their appli- 
cations through their Establishment Division 
( B46 


SITUATIONS WANTED 
XECUTIVE engineer, with extensive 
ledge and experience ir developmen 
engineering electronic and light electrica 
systems into production processes and in 
associated m anical handling problems 
senior post where personality, initiative 
drive are required; experienced complete 
trol production unit and technica! director 
gT™. similar to above, 
ll use of abilities 
E.; salary range £1,500-£2 


major 
Agents 
name 


TECHNICA 

ITY & GUILDS (E 

Pass-No Fee"’ terms; over 95% sux peaens 
for full details of modern courses in 

a at ae trical Techno) send for ou 


e hand —free a st 
bie ( 29, ; 


fem: 388A), wih 5 
Freee: Brochure giving details of home study 
traini radio, television, and 
branches o chopunten: a for the hobb 
enthusiast or aiming at the 
i c Guilds Telecommun 
..B. other professiona! exam 
inations; train with the college operated by 
Britain's largest electronic organization 
moderate fees.—Write to Dept. WW28, E.M.I 
Institutes, London, one {0001 


TRAINING 


ctrical, etc.) on 


cations 


TLANTI 
PMG, 
secretary 
OTHING succeeds like success! What 
have done a thousand times we can do aga 
for you—see the B.N.R.S. advt., page 152 [0172 


ON 
Leeson Park, Dublin 
—— r ectrical courses; prospect 
[3a 
[ 


we 


WW ISELzes Operating; attendance and posta! 
courses.—Stamp for reply to Manager, The 
Wireless School, Manor Gdns., London, a 
0104 
| Ss the world as a radio officer, short train 
jow fees, scholarships, boarding/day 
students; stamp for prospectus.—Wireless Co 
lege, Colwyn Bey ) 
ULL. TIME courses for P.MG 
C.G.L.1, Telgcgmmunicnt ions, Radar 
tenance Cert. d B.Sc.(Eng.); prospectus f 
—Technica! Co College. Hull f 


Remember 


POPPY DAY 


BRITISH LEGION, HAIG’S FUND 
PALL MALL, LONDON, &S.w it 
(Rmgernared ender the Wey Cheri fan | 900) 


AUTOMATIC (TIME) SWITCHES 


New and reconditioned 15 day clockwork 
and electric switches 


trom 35/- 


(mi ent, Oke detai!s 
Wi EORGE ‘STREET 
NORTH SHIELDS, ¢, NORTHUMBERLAND 


} ete write 


} London, 
and associated | - 


phase 


VITION 
EARN it as you te it.— pat Ag be 


mt 
radio, 
Dept. WW47, E.M.I. 


T/V & Sunde i 


branches of radio 
handbook—free-—B. E 
Wright's Lane London, 
M.I.Mech E., ARE t DS. City) end 
Gulids, etc. on “* no- —no fee’’ terms: 
over 95% successes; for etalis of exams, —y 
ourses {n all branches of engineering, buiiding 
for _144- sees nend book —free- 


(Dept. 387B), 
wa 
Institute of Practical Radio Engineers 
have available home study courses in every 
of radio and television engineering 
| Specialising in the practical training of appren- 
tices in the retail trade; enrolments limited. fees 
| moderate.—-The Syllabus of Instructional Text 
may be obtained post free from the Secretary 
| LP ‘al Eoase, 20. Fairfield Rd 
Crouc h End, London. N 8 0088 
IRELESS telegraphy.—-Merchant Navy 
offers to youths 16 upwards after quali- 
fication, lucrative positions as radio officers 
Apply Britian School of 
ham R 5.W.9 (Est 
Ministry of Education, moderate fees, modern 
equipment, day and evening tuition; also postal 
ourses in theory of wireless telegraphy for 
Certs. and Amateur Transmitting 
BOOKS, | 


124 
NST RTipN 
IRELESS + ays 
lot or separate years; Palos. — 


OOKLETS “How to Use Ex-Govt. Le 

and Prisms,’ No. 1 and 2, price 2/6 een: 
ex-Govt. optica! lists free for s.a.e.—H., E Lay 
Rayleigh Rd.. Hutton, Brentwood, Essex 

P.R.E. technical publications, 5,500 Align- 

ment Peaks for Superheterodynes, 5/9, post 
free; data for constructing aerial strength 
meter, 7/6; samp:e copy be Practical Radio 
Engineer,’’ quarterly publication of the Institute 
2/-; membership and examination data, . 
Se 1.P.R.E.. 20, Fairfield Rd., London, NB 

latest 


2 / ‘6° —~ fa ‘Home Constructor ’ 
| ith b. supple lements, 68 pages, 20 circuits 


| (superhets, . amplifiers, feeders, equip 

ment) St and point-to-point wiring dia- 
grams, coll pack construction, car radio con 
struction, radio information, radio contro! 
radiogram construction, profusely illustrated 
2 | catalogue of components: send T ho 
W250, Supacoils, 21, Markhouse Ra. 


yurtruct 
° for ‘ull 
Institutes, London 


es tam 2. 
TES , 


ining Courses in al! 
Ye Be write for 144-page 
ee pt. S87A), , 


BLE r 


HE 


Telegraphy, 179, Clap- 
1906). Recognised by 


TC. 
my te; 
8219 


Jane 


The 


THE OSRAM 
NINE - ONE- TWO 


AMPLIFIER INSTRUCTION BOOK 
and 


HIGHEST QUALITY COMPONENTS 
Available from 


COVENTRY RADIO 


DUNSTABLE ROAD, LUTON. 
"Phone: 2677. 


Price, 3/6, plus 3d. postage 
also 


Our 1954-5 Component Catalogue at 1/- 


| mete CASES 


Size. 8° x 79" x 43” 
Aluminium = - 


Post og pecking 116d 
extra. 

Available in sizes to 

12° x 12° x 48° 

Verious finishes 

Send for List 32 

Cadmium plated 

steel chassis. Send for List 42 


SUTTON COLDFIELD ELECTRICAL ENGINEERS 


CLIFTON ST., SUTTON COLDFIELD 


Phone: SUT 5666 
ALI 
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Tolerance 
or Working 
Volts D.C. 


200V 
350V 


SMPIOI 
SMP425 
SMPSOI 
SMP70I 
SMP701 
CEC CI 
CEisc | 
CE77C 
CE34PEA 
Mounting Clips $6105 


Special price for complete set £2.15.0 
® The choice of T.C.C. Condensers for these 
two new amplifiers for the home constructor 
is yet further evidence of leadership. More 
and more designers are specifying T.C.C. 
because they know that long life and consistent 
reliability are thus ensured. 


AMPLIFIE 


Tolerance pf nt 8 List 


Capa- 


C 
~Y city 


or Working | Type | Price 
Volts D.C. | No | Each 


0-02 uF 350V CP33N 
O-l uF 50V CP37N 
180pF . } 

120pF yA | SMP401 
82pF 5 SMPIOI 
270p* 10% SMP425 
3,300pF 10% SMP701 
680pF 10% SMP601 
100 uF 12V CEI00B 
100uF 25V CEIOOCE 
8uF 350V CEIILE 
50-50.uF 350V CEI72LE 
33pF 10% scTl 
100pF 20%, $CcT2 


~ 
ag ° a 


LEADERSHIP 
SINCE 1906 


| 
a ao = WD) RD ee ee oe oe 


Special price for complete set £2.5.0 


THE TELEGRAPH CONDENSER CO. LIMITED 


RADIO DIVISION - NORTH ACTON - LONDON w.3 Tel: ACORN 006! 
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job... in any climate 


The DuMont factory at Newark ARGENTINA: Phillins Argentina, - | aonb Radtofabrikk, 


Saovedra, Buens “ Norway 


ERSIN MULTICORE SOLDER 


AUSTRALIA; rg tg Wireless (A' sia) 
Lid., Sydney. 


makes reliable joints 


Leading manufacturers of radio, television and practical non-corrosion tests including an impressive 
electronic equipment all over the world insist on Ersin experiment in the Propagating House of the Royal 
Multicore Solder. Despite freight and import charges Botanical Gardens at Kew. After a long period under the 
they find it more economical because of the savings severest conditions all joints on the test panel were found 
in material and labour costs to be completely free from corrosion and fungus growth. 

Multicore Solder is now supplied with 5 cores of Type 362 flux is approved by A.1.D., A.R.B., G.P.O., 

flux, unless otherwise ordered. This extra fast flux and complies with R.C.S. 1,000. 
(type 362) is a Pentacol derivative which is particularly Ersin Multicore Solder is available in a variety of 
effective for cleaning heavily oxidised components for  tin/lead percentages to suit all soldering processes. The 
high-speed soldering processes. In many cases the use Multicore Technical Service department will be pleased 
of 5 core solder enables manufacturers to use an alloy to advise manufacturers on.the most suitable and eco- 
of lower tin content, thus making considerable savings nomic type of flux and solder for their particular need 

Type 362 flux has successfully undergone many 


Calcutta 


INDIA: Philips Electrical Co. india) Ltd.. | BRAZIL: fnvierus Radio Fact | 


JELLY FLUX 
- here cored solder 
i ee Ey He rable am ‘ d flux will not 
pers eae a ae poe ee high viecoeny 
‘ lly flux 1s available t d 
- ce only quick solder 
jelly flux. M.OS 


fic purposes 
apess P 12 tim 


sulation without red 
ugh flex clean} | { believed to be th 
led fle doing each job | ing non -. a 
extruded ’ prove 
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